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/ISHING TO MAKE THIS JOURNAL an organ of intelligent dis- 
sion to those of our readers who may wish to gainorgive| THE MEETING OF THE NEW ENG- 
rmation on the subjects to which its columns are devoted, LAND SOCIETY OF GAS ENGINEERS. 


publishers solicit letters from all among them who make 








study of these subjects a pleasure, or a profession. Se 
The annual meeting of this society was held at 
; the Tremont Honse, Boston, week before last 
ibscribers would confer a favor upon us by remitting ; 
‘KS, or POST OFFICE MONEY ORDERS, a3 we are Over a hundred members of the society wer 
lent losers Where money is enclosed in letters. present and among them some of the best me 
ean in the business. After a very pleasant and, we 


price of this Journal is, in advance, $3.00 per Ane 
m. Single Copies Fifteen Cents, 


dat b ing the day the society dined together on t] 


| are confident, a useful ] isiness meeting du 
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pany by iavitation of Mr. W. W. Greenoagh, its 
hs manager, who received the members in a most 

minunications to be addressed to “"Ehe Proe Ho é r hort addr ? weloot 
etors,?? No. 42 Pine Street, Room 18, New York. COrdias MABner. Ts > eee uamieca 





from Myr. Maleom $8, Greenougi, the society was 


TO CUR SUBSCRIBERS AND PATRONS. invited to inspect the works, and each and every 


one was asked to avail himself most freely of any 


thing they might see that was deemed worthy of 
haking remittances for subscriptions, always procure a “ : : 


¢ i ‘ if at: i a» thev ao} vis I 

u New York, or a Post OFFICE MONEY ORDER, if pos- adoption, and if at any time they might wish in 
Where nefther of these can be procured, send the | formation as to experiments that had been made 
¥, but always in a REGISTERED LETTER, ‘The registra- 
fee has been reduced to eight cents, and the registra- . ‘ . . ‘ 
; sre assured that it would give the officers of thi 

system has been found by the postal authorities to be were assured gcc _ialame ae 


or the practical workings of the company they 
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The best of feeling prevailed throughout all th 
proceedings, and we doubt not that every one r 





turned to his daily routine of business feeling 
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benefited by the meeting. As no reporters wer 
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dim report of all that was 
peto lav before tiem such & Synopsis 


ceed + Will give to those not pre 


ral tenor of the discussion, From 
t ve do not beheve that the majority 
f presel ave as vet been fully convinced 


he utility of substituting naphtha for coal in 
nanutfacture of illuminating gas. The real 


5 of 


be derived from meetings like this is 


ilter a nitside of the regular socie ty meetings, 
{ bringing together of numbers of men 
| sume great interest—some to a 
rand ne to a smaller extent, and the talk- 
of matters of common interest; the 

++ 


| little conterences that take place when five or six 
get together in little groups and quietly tell each 
ther what they are doing. One asks howmuch do 
y ret to the retort ? another, how many feet do 
he pound ? another says, how many 
feet do y sell to the pound ? and by comparing 
ie answers to questions like these they all see 
w hard it is to bring results down to a common 
lard of comparison. 

The statement of yield varies about as much 
iat of illuminating power. In many instances 

rence 1s nore apparent that real. The 
lous es of retorts and the different amounts 





ikage and condensation make the yield per 
t or the per pound indefinite. Just 
t] same as the difference in burners, pressure, 


xr photometrical apparatus make ‘t difficult to 
mpare illuminating power unless each particn- 


ir item is spé ecified, The real practical question 
y which the success of the administration of - 
my gas engineer must be judged is, ‘‘ How many 
feet do you se// for each pound of coal (or other 
iaterial) carbonized ?”’’-—and then comes that 


other question which must be considered with it: 
What is the illuminating power of your product 

rding to the standard ? Provided the illumi- 
nating power Ca be brought to the same standard 
this will give every man the means of comparing 
e results of his operations with those of anoth- 
nh a common basis. 

‘What do you sell?” is the erncial test. If an 
engineer cannot give a satisfactory answer to 
this question, it is very certain that a series of 
questions will present themselves to him, which 
if he is a faithful man he will soon seek the neces- 

iry information to enable him to answer, or 
some other man will undertake the investigation 
him Another advantage of these gatherings 


oras 


cial nature ; men become better acquaint- 
ed with each other, they see things that are 
ieir own horizon, They are bought 
in contact wich each other and with facts that 


outside ot t] 
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they never would otherwise hear of. These may We have taken pains to collect reliable and an The coke being measured ‘*‘ heaping” and t 


be small items in themselves, but they all count | thentiec data in this matter, and have no doubt, breeze being always a ‘‘ struck ” bushel. 


in the grand total of results. that it will be of interest to our readers in this Redueing our bushels to pounds we have 

We trust that the usefulness of these meetings | our Centennial Year. Of coke 196,308 Ibs. —133 chaldrons, 
may be extended and that the best minds in the We regret that we were unable to obtain more| ‘* sereenings...174,924 ** LL 
business may be bronglt to actin harmony and | figures in this matter, but found that only a year 
with fuller force in developing and perfecting the | or two ago the descendants of Mr. Lewis had de- Saving .. 21,384 ‘* for the month, or 
gas manufacture of this country until by more im- | stroyed a quantity of papers, figures, and draw- 690 lbs. of fuel per day—11 per cent, 
proved methods of proceedure and the applica- | ings relating to these early efforts in gas-lighting, Where it is not desired to use a blower, ay 


tions of science they may be able to show in the supposing that it was so long ago that they would the natural draft is not sufficient, some form oj 


next twenty years an advance superior to that of | be of no use. steam injector under the fire may be used to en 
the past. Times are dull just now, but this is We are indebted to Mr. Georee ©. Mason. of | 2te a draft. We are informed that this has beey 
the time above all others to arrange and develop | Newport, for the facts and the drawing which we | done in Cincinnati with very satisfactory results 





improvements in order that when business does | give to-day, it being an exact copy of one left by 
increase every thing may be ready and in order! My. Mellville. 
to meet the demand and get the fullest benefit 





Cooking by Gas. 





te 
thereof, and at the same time be able to redue ‘¢ > me = . : 
t] : ; - ~ “ss cigdneaies reduce COAL-TAR PRODUCTS. The following are Mr. John Wallace’s remarks 
1€ COSt O 1€ product to the consume ake ees = é : 
se at 2 sii iene nee as reported in the London Jour, of Gas-Lightin 
| Inthe working up of the tar from gas works, which we promised in our last to give to our read. 


MARKED DOWN. | the following may be taken as about the ordinary ers: 
| ‘ \ 

|results obtained in actual practice : : > 

= I Prof. Bunsen discovered, that by mixing ai: 

We are glad to be able to chronicle the action | 


of four of the leadin 


se with gas before burning it, a much smaller an 
72'5 galls. Pitch 


Tar. 


g gas companies in this city | 7 hotter flame was obtained than before; and sin 
towards meeting the stringency of the times, As} = he gave the world his discovery, hundreds 
we have before stated it is not to be expected | > | 23°75 gallons § 21°75 gals. creosote oil. modifications of it have been made and applied 
that the gas manufacturers of this country are heavy oil..... ¢ 2°00 anthracene. with more or less success, to an infinite numb 


going to escape the effect of hard times any more | of purposes. The effect of mixing air with t! 


; Crude 


than any other interest. 13 gas is best shown by experiment. 

The present price of coal favors this reduction | = 7 alls light \ 1°25 gals. benzole. [ light the gas issuing from a pipe one inch 
f pri “hich makes as ches n New Yor! yo 1875 ‘* naphtha ; ' ' aol 
of price, which makes gas as cheap in New York oil ‘ ' diameter, and you see a long, straggling, smoky; 


: {0-625 * ‘arbolie acik , 
as it ever was, and no man can deny that the | won carbolic acid flame. The gas will not burn alone, and as it j 
quality is much better. Good, honest seventeen | ’ only by contact with the atmosphere that th 
candle gas, at $2°50 per thousand feet, ec rtainly | or, by percentages, the coal tar gives 


ought to satisfy any one as regards quality, and 


100 Ga 


combustion can be maintained, it spreads itseli 
Oe AY Pan ; e . . 1 
50 per cent. of pitch. out soas to have a large surface. Inside, th 


3. 5 in i a flame is hollow for a considerable distance, and 
ever, whose personal ends may be satisfied, or | s if a vessel of water or other cool substance wer 
who think they can make small capital by raising | 
a noise, who would never be contented with any 


most people as to price. There are some, how 





— . : ; laced over it, a coating of s wol be 
| rE | HE PRICE OF GAS. We desire to pub l l CE d dV ¢ it O 5 VU oot O ld soon 

: deposited ; but the moment I remove my han 
: | lish, at as early a date as possible, a correct list , nmi 1 ; : 
price. . . . from the air orifices at the base of the tube, th: 

ah . 1 . | of the prices at which gas is sold by the various |’, é 

l'o many of these, perhaps, the lower the price | , air rushes in, and the flame instantly contracts t 
’ . ; ' | companies throughout the United States and . 
the less they would real/y like it, if the true state | 7 a 
, . . “ |Canada ; and we would respectfully ask that each 
of their minds could be determined. We trust | ; 


that it may never be necessary to raise the price | 


one-tenth of its original size; and as all the heat 


: ; the big flame gave off is now produced by th 
company would send us by postal ecard the price | ~~ © S nigel, Re 
paar . rs small one, the temperature of the flame is mucl 
: , at which they are selling, In this way the infor- Day 
again ; and we would be glad to see such an im-|~ : = 3 | higher. This flame deposits no soot, but, on th: 
Sa ian tee et : ilies formation will be reliable, and gas managers : 
provementin the modes of manulacture, ete., as Ithroughout the country can see at a elance what | contrary, will burn it away from a coated sw 


would enable the price to go lower with a good | the prices are in other places.—Eb. | face. 





profit to the companies, and a fair and necessary Returning to the smoky flame, I coat a piece 


amount placed to the credit of the reserve fund | The Use of Coke Screenings as Fuel. tin plate with soot, which has been suddenly 
| 


to provide for wear and tear, extension of works _ changed from the invisible and gaseous form in 
and rebuilding, ete. But no amount of mere pop- In our issue of February 16th one of our cor- | to a wonderfully fine black powder ; and now ad 


ular clamor would ever justify the managers of respondents gave our readers a detailed account | mitting the air, the flame shrinks and intensifies 
this large interest in departing from sound busi- | of the method employed in using breeze (or coke | the carbon is again transformed, and is now cai 
ness principles ; while the stockholders should be screenings) under boilers, showing what the say- | bonic acid gas. 


satisfied with a reasonable return for their invest- |ing had been under one boiler, These facts are Bunsen, or atmospheric burners, no matte! 
ment on the other hand—no man would furnish |important and reliable, and we repeat to-day the | what their form is, all possess certain essentia 
capital for the business unless it was at least a| fionres then given. | parts in common. There is a gas-jet orifice, and 
paying one. _ To show the saving resulting from the use of|in close proximity one or more air opening: 


- a | > = “ a 5 
We trust that the depression now existing will | breeze, I have taken the months of January for| There is a chamber where the gas and air mix 
soon pass gradually away, and as it does we feel|the past three years as an example of the use of | and there is the outlet where the mixture burn: 





confident that the increased consumption, at the | screenings and the same months for the three Here is the simplest known form of Bunsen’: 
lower price, will more than make up the differ-| years previous to that for that of coke. burner. It consists of a straight upright tub 
ence. USING COKE. with a gas-jet orifice at the bottom, and holes at 
From all over the country we hear reports of January, 1871 155 chaldrons. each side of the jet through which air is drawn b) 
reduced price, and it may be looked upon as a ‘6 "1872 133 ie the inductive force of the gas. On removing th 
sign of better times approaching. More economy | “is 1873 Al a tube and lighting the jet, the gas burns in a lon: 
and more skill must be used, but it will result in | Total 299 pencil from the orifice, but when the tube: 
are business, which ought in time to reduce the Averags per month. 133 ‘ 1.788 bushel mixing chamber is put on, the fas must burn at 
price eyen lower. — cameras the top. 
Sentmeny W018 196 chaldrons [f the gas should light inside, then combustio! 
PRIMITIVE GAS-WORKS. 1875 123 7 is interfered with, and partially burnt gas begivs 


ta ‘ IS76 90 st to escape, producing the sickening smell whic! 


es f as br > se rs an i lis 
We give our readers to-day a full description of | has brought the Bunsen burner so often into ¢ 


Total 339 a S ; 
12 e » Ps ; ars W ss 20res 
the apparatus and process used by Mr. David | yfonth’s average. ..113 ‘ 1.068 bushels. | Tepute. The Patent Office bears witness to scores 
Melville, of Newport, Rhode Island, in 1806, for Sas — of inventions devised to obviate this defect, 
making illuminating gas. It is evident, from the Saving in bushels mo” it is my purpose to exhibit to you several form 
account that will be found on another page, that |The average weight of our coke is 41 lbs. p. bush. of apparatus designed to avoid this most incon 
he was nearer to being right in his ideas than |The average weight of our screenings 1s 43 lbs. | venient tendency. 


many who have obtained patents since | per bushel. I shall now direct your attention to the appeal 





- 
; 


—_—— 


ance | 


index 
poses 

Not 
mixer 
ately 
duce 
on fi} 
pears 
of gr 
while 
explo 
times 
enrec 
tube, 

An 
empl 


fied i 


1s ad 
othe 
carb 
In 
apph 
and 
cogn 
whic 
upon 
heat 
cook 
Tl 
liabl 
that 
prop 
M 
ordi 
that 
risk 
crea 
may 
and 
fect 
line: 
at al 
can 
T 
pur] 
disp 
ofte 
be 1 
and 
toa 
this 
bath 
whi 
of g 
hot- 
in h 
eons 
skil 
one 
into 
par 
I 
tho’ 
tior 
care 
feet 
mu 
con 





O Cre. 
3 bee } 


sults 


Marks 


Atin 


L sin 
eds 

yp lic l 
ami bi 
th tl 


ich 
smoky 


le, thi 
©, anu 
BP Wel 
on b 
han 
ve, the 
cts t 
e heat 
ry the 
muc! 
mm the 


d su 


iece ol 
ldenly 
rm in 
yW ad 
sifies 


W cal 


matter 
sentia 
e@, and 
nings 
r mix 
burns 
insen : 
t tub 
dles at 
vwn bi 
ng thi 
a long 
ube o! 
urn al 


ustioL 
begins 
whic! 
to dis 
scores 
et, and 

form: 
incon 


yppeal 





Mar. 2, 1876. 


Amevican Was 


»* 








ance of the flame, as it is in all cases an unfailing 
index of the value of the burner for practical pur- 
poses. 

Not only must the proper proportion of air be 
mixed with the gas, but it must be mixed intim- 
ately ; 
duce a roaring noise, and be liable to light within 
on a slight change of pressure. 


otherwise the flame will be irregular, pro- 


The roaring ap- 
pears to be caused by certain parts of the column 
of gas and air having an explosive proportion, 
while other parts have a less quantity of air. The 


explosions are so minute and so rapid as some- | 


times to produce a musical note. 
eared in acommon burner by lengthening the 
tube, and by other methods. 

Another and more complete metlrod may be 
employed to adjust the amount of air, as exempli- 
fied in the Cam burner. 


At the base of the tube is a gas-cock, having an 


eccentric fixed on the plug or key, which lifts the 


air-slide in proportion to the amount of gas pass- 


The curves on the eccentric are so made 


that on one side of the maximum amount of air 


ing. 


is admitted, producing an oxidizing flame; the 
other side admits just enough of air to produce a 
carbonic oxide or deoxodizing flame. 

In all cooking operations gas, when properly 
applied, has many advantages over coal as fuel, 
aud these advantages are rapidly commanding re- 


cognitions Cooking is a chemical process in 
of heat 


upon the food to be eooked. 


which a certain amount is made to act 
More heat or less 
heat than the required quantity results in bad 
cooking. 

The heat of a coal fire is very irregular, and is 
liable to be affected by so many citcumstances 
that much attention is necessary to keep it in the 
proper condition for delicate operations. 

Moreover, the amount of heat produced by an 
ordinary kitchen fire is so great, in proportion to 


that requisite to do the necessary work, that the | 
risk of burning and spoiling the food is much in- | 


creased. \ The great merit of using gas is that you 
may obtain exactly the amount of heat you want 
and apply it in the manner best calculated to ef. 
fect the desired object. Beside all this, its clean- 
liness, and the facility with which it may be used 
at all times, are advantages which no other fuel 
can offer. 

The heating of water and air-baths is another 
purpose for which gas is admirably adapted, as it 


dispenses with a system of water-pipes which , 
‘ter in hand, because they find that it pre vides 


often give great trouble. The hot-air bath may 
be made ready for use in less than five minutes, 
and the temperature may be adjusted by the user 
to any point below 200° Fahrenheit. 
this advantage over the Turkish bath, that the 
bather is not obliged to breathe the hot air, 
The cost 
The 


hot-air bath is an apparatus of great value, both 


It also has 


which frequently produces faintness. 
of gas for this bath is one-third of a penny. 


in health and sickness, and is so simple in its 


construction as to be within the means of 


any 
skilled workman. A paper, such as the present 
one, would not be complete if it did not inquire 
into the cost of producing heat from gas, as com- 
pared with that from coal. 

I shall therefore appeal to the best known au- 
thorities for data on which to base the caleula- 
Dr. Letheby and Mr. F. J. Evans, after 
sareful experiments in 1866, found that 13 eubic 


tion. 


feet of coal gas, when burnt, would produce as 
much heat as one pound of coal when completely 
consumed. 

Dr. Neil Arnott, Mr. Edwards, the author of 
‘‘Our Domestic Fireplace,” and other authori- 
ties, agree in stating that, in the ordinary fire- 


This may be | 


, cost 5id, 





one-eighth of the total heat of the coal is ut 
for heating purposes, the r 
It follow 
eight pounds of coal would, under these circum 


maining seve! 
go up the chimney. 3, therefore, that 
stances, be required to produce heat equal to 15 
cubic feet of gas, and their respective prices may 
be reckoned as follows : 
8 lbs. of coal at, say, 16s. per ton will cost. ‘765d, 
13 cu. ft. of gas at 3s. 4d. per M 5At 
Difference 
The prices of coal and gas heat are, therefore, 


as seven to five roughly, or, in other words, t 


amount of heat, which, if obtained from coal, 


would 72d., would, if obtained from gas 


One-third of the gas-heat might now 


cost 


be sacrificed in order to carry away the } 
of combustion, without raising the cost 
gas-heat above that of the coal 

There are certainly many methods iSlI 
coal for heating purposes which are more econom 
ical than gas, but most of them are expensive t 
apply, and none of them possess the advantages 
of gasfuel. It should be an inducement tu the 


public to know that the use of gas in the daytime 
is more likely than anything else to redu the 
price of it, by giving more uniform occupation t 
the apparatus at the gas works. 

It must be borne in mind that it is on th pl 
per combustion of gas that the fate of its appli 


cation to household purposes depends Lhe 
prejudice against the substitution of gas coa 
in cooking is not difficult to overcome ; its rela 


tive economy for that purpose is established be 
yond denial, and its convenience is 
mitted. 
structed burners 


equally ad 
But the sickening smell from badly con 
all endurance, and 
thing can reconcile people to it. 


iS past 


It is a great pity that the gas con 


1 
t 
1 


have brought the construction of the gas-mete1 
to such perfection, should have allowed the man- 
ufacture of gas-cooking and heating apparatus to 


fall into the hands of the most ignorant class of 
manufacturers, who are to blame for nearly all 
the bad repute attached to the system. 

There this sweeping 
statement, but the numberless failures, particu- 
larly of burners constructed after Bunsen’s prin 
ciple, which must be present to the mind of every 


are a few exceptions to 


will 


one who has had any experience of them, 
bear out what I have said. 
Gas companies are by degrees taking the mat 


duty for their mains in the daytime, but the mis 


chief is already done which it will take years to 
undo, 

The increasing cost of household labor renders 
it highly probable that the same measure of suc 
cess awaits the domestic application of gas as has 
already established the sewing-machine among 
our household gods, and had the gas apparatus 
been in equally competent hands, there is no 
doubt that it 


one of our domestic institutions. 


| 


would long ere this have become 


It isto be hoped that among the numberless 
schemes for gas manufacture which have recently 
been made public, we may soon be provided with 
a gas which shall be sufficiently cheap and plen- 


tiful, to be used not only for lighting and heating 


in private dwellings, but also for trade and man- 
ufacturing 


purposes in workshops and ware 
houses. 
Gas is the perfection of fuel. It can be pro- 


duced from materials unfit for burning in small 
fires or furnaces, it can be lighted in a moment, 
and burnt with the utmost regularity. 

If we consider for a moment in what a very im 


| portant relation the supply of light and heat stand 
place, of which the greatest number exist, only | 
‘ 


to the daily requirements of our houses, it be 


Light Fournal. 


Qi 








any really valuable improve- 


nt on our present system will contribute large- 
ly to t reduction of the cost of household la- 
bor, and help us on towards that Utopia of which 
we have lately heard so much and experienced so 


Mr. Wallace, in answer to a question, explained 
the construction of his hot-air bath, heated by 
The bath, he of a small 
wooden frame, forming a square box. This was 


said, consisted 


vered with calico on both sides, and there were 
ers of paper between the calico, in order 

On the top 
the 
head to pass through, and the whole apparatus 
The bath 
» constructed that one person could arrange 


air-spaces into three. 


was alight quilt, with a hole for bather’s 


ed up just as ascreen would do. 


luse it, and the heat was regulated by a tap, 
was under the command of the bather. 

bath was so cheap that it came within 
t ins of any one and it possessed this ad- 
ntage over the Turkish bath—that the bather 


was not compelled to breathe the hot air, 
Mr. Dreyfus said he was well acquainted with 


the principle of the Bunsgn burner, but Mr. Wal- 


had shown them one of the simplest regula- 
tors he had ever seen. He should have liked, 


however, if Mr. Wallace had given them more ex- 
planation as to the structure of the flame. as that 
was a matter which would have been very inter- 
esting to the audience present. 

Mr. Wallace said this reminded him that he 
had given too little attention to one of the most 
important parts of the subject, The difference 
the flame he had shown them and the 

ne ordinarily connected with the name of Bun- 
seu was a matter of interest. It had been usually 
considered essential that the flame should have 
i hollow space within. The hollow space, how- 
ever, was simply an indication that the gas had 
not sufficient air to consume it. If they gave a 
certain percentage of air to the gas before com- 
bustion, the flame was condensed, the hollow 
space disappeared, and they had a solid flame. 
The amount of air to be mixed varied with the 
diameter of the burner. The principal difficulty 
ithw large burners was that you must either burn 
less air and have a bad flame, or mix more and 
have an explosion ; and, until the perforated cap 
he had shown them solved the difficulty, he had 
only been able to mix 1} volumes of air. Mr. 
Wallace then, by means of experiments, showed 
to the audience the difference between the hollow 
and solid flame. 

Mr. Bailey asked whether Mr. Wallace had 
found that any relative length or diameter of bur- 
her was the best. 

Mr. Wallace replied that it was impossible to 
formulate any rule for the construction of bur- 
ners. If he was working with only one kind of 
gas, he might be able to supply figures to discoy- 
er the size, and the shape, and the amount of gas 
to be burned at a given pressure; but the pres- 
sure, and the quality of the gas, and the purpo- 
ses of the burner varied so much that it was im- 
possible to give any particular instructions as to 
the size of a burner, and he did not think it could 
be reduced to a rule. Every one of the burners 
he had exhibited required a different proportion, 
and this could only be found out by experiment. 

Mr. Harrop said he had put gas burners to a 
practical test during the last few months, in the 
direction of heating a green house, and he found 
that a Bunsen burner and a properly constructed 
boiler gave out better results than a coal fire, for 
he had always one temperature. For the last few 
days he had been experimenting with one of Mr. 
Wallace’s burners, and taking it for all in all, he 
thought it was the best that had yet been brought 
out, 

Mr. Walker said it was over 12 months since he 
became acquainted with Mr. Wallace. At that 
time he was working a steam engine with a gas- 
burner; but he had a great deal of trouble with 
it. It worked moderately well while it was new 
but afterwards he had a good deal of soot, and he 
had considerable difficulty in getting rid of it. 
About that time he was introduced to Mr. Wal- 
lace, who put before him a burner which he had 


between 


| used with great advantage for a considerable time, 
® 
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Melville’s Gas Apparatus. 


INVENTED IN 1805-6; Improved IN I1SI1() AND 
Patentep Marcu 18, 1815 
— 

In our last we copied the advertisement of David 
Mellville’s gas apparatus, taken from a newspaper un 
der date of November 13, 1813, but the original ad 
vertisement appeared, we find, in February of that 


year; and as the history of that apparatus is very in- 
teresting, we propose to recall it for the benefit of 
onr readers. 

The first efforts to make gas for illuminating pur 
poses were, as we all well know, anything but 
in by Mur- 
Redwith, Cornwall, in 1792, and l 


satis 
factory in their results. 
dock, at 
lowed up for a number of years, until he 


They were be; 
were fol 
finally real 


ized his expectations. His experiments were all kept 


a profound secret, and the public were ouly advised, 


from time to time of the result Of his process 
nothing was then known outside of his gas house. 
Previous to that time Lord Dundonald had set up 
some coke furnaces, and the gas generated in this way 
but 
nothing more came of his experiments, nor were they 


made for the purpose of benefiting either himself or 


he burned for the amuzement of his friends 


| 
| 





_ a Te > —s, " , : 
fas dinht #onvris! Mar. 2 
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‘*A A A, the floor and part of the structures of the from the cock on the pipe which leads from the con 


vas house: B, a furnace, in which a retort is set; D, 


hhole; E, damper or register, to regulate the draft 


of the furnace; F, a cast iron retort, with the door 
fixed on, in which the coal is pnt to produce the gas 

G, condenser or bath; H, pipe whieh conducts the 
gas from the retort tothe condenser or bath, where 
it passes several times through the water, by which it 
is washed and purified; I, cisterns set in the ground 
xnd kept filled with water, by means of an aqueduct 

the water from which passes throngh the bath toa 
drain from the gisometer honse; K, gasometer or 
reservoir, which is suspended in the cistern of water 


by a rope or chain leading ove 


which conduets the purifie d gas from the cond er, 
through the water in the cistern to th mmeter, 
where it is reserved for use; M, stop k to let off 
the gas until it becomes inflammable, and to burn it 
from, when the gasometer is full, to prevent its es 
|} caplng inderneath , N, a balance of weights to hold 
| the gasometer in suspension, and (by taking off one 


or more of the weights) to give force to the gas when 


necessary; O, pipe which conducts the gas from the 


gasometer house to the apartments where the lights 


are wanted, where it issues from the burners, and on 


dens l 


the gasom ter will bear with 


on the 


the lights are 
the gi 


as long as there 1s 


to the casometet When the lights are re 


quired, by t iking one or more weights off the balance, 


] 


30 much the greater force 


volume of gas contained in it, by which it will 


be propelled through the pipes to any distance, and in 
any direction to the burners, which are situated wher 


wanted. Immediately on the issuing of 
is from the aperture of the burner, and comin 


in contact with the oxygenous gas cf the atmospheric 


it will take flame on the application of a tape? 
ni burn witha brilliant light without smell or smok: 


The 


ys, by which each separate 


} 
any gas in the gasometer, 


burners are fitted with ke 


flame may be regulated to give more or less light at 


pleasure, or be instantly extinguished, and the whol 


be there ever so many) may be regulated as to the 


flame, or they may be instantly extinguish 


S17 f the 
ed by turning a key in the main tube, 

rhe quantity of coal required for any given hum 
The 
quantity is about forty pounds for fifty flames, equal 
tw that 


ber of lights, will vary with its quality. usual 


famould candle of six to a pound, to burn 


three hours, Two pecks of «oal, weighing forty 


pounds, put into the retort, will leave a residuum of 












































Murdoch coutinued his experi 


the public at large. 
ments, and in 1802 had so far perfected them that he 
was able to light, in part, a large factory near Bir- 
mingham. Nor was he alone efforts to 
the problem, for it had attracted the attention of 


in his solve 
Samuel Cleggs, who subsequently became eminent as 
a gas engineer, and who commenced a series of expe” 
riments in 1824. 

Up to this time nothing had been done in America 
to make gas, for little could be known on the subject 
other than what could be gathered from the published 
reports, and these were very scanty and incomplete 
They were enough, however, to arrest the attention 
of David Mellville, of Newport, R. I 
for mechanics 


who had a turn 


and a fondness for 


experiments, and 
who at once gave his attention to gas making, begin 
ning with a common clay pipe for a retort, and draw 


ing off the gas through the stem. He soon found the 
thread he was looking for, and in time be solved th 
problem—solved it so well that in 1S80G--two years 
before gas was used for illuminating purposes in Lon 


don—he lighted his house and the street in front of 


it with gas of hisown manufacture. We will first de- 
scribe his apparatus, of which we give an illustration, 
and will then refer to the practical results of his ex- 


periments, 








the application of a taper, will 


flame, without smell or smoke Tne burners are fit 


ted with keys by which the flame may be regulated, 
or instantly extinguished, which operation may b 


performed on the whole at onee be there ever so 


many), by means ofa single key in the main tube 


P, the form of the burner from which the gas issues 

with the glass tube, and key to regulate the flame. 
The above is the description of the apparatus given 

in the ,application 


fora patent; and the following 


were the instructions for using it 


** 4 quantity of coal, in proportion to the number 
of lights required, must be placed in the retort, and 
the door screwed on and luted tight ith a lute of 
clay and sand; this done, a stroug heat being applied 
by means ofa fire kept up in the furna hydroge 


iflammable air, will be driven out of the 


confined in the retort, and force l through the 
water in the bath; in which the condenser is immers- 


ed; by passing through the water the bituminous 


} 


matter which is a component part of the coal is sepa 
rated from the gas, which is washed and purified. As 
the gas passes in, the 
til it is filled; when fall 
gae underneath, and the smell which it occasions 


when it issues without burning) it may be burned 


gasometer will be raised up un 


to prevent the escape of the 


burn with a brilliant | 


near three pecks of coke, weighing twenty eight 
pounds. ‘The coke is better for many uses than raw 


oal, and if used in the furnace, will be nearly suffi 
cient fuel for each succeeding operation.”’ 

At the time that these experiments were made, M1 
Mellville was residing in his house on Pelham street, 
and directly opposite what was then known as Town 
send’s Coffee House, which was a great resort in those 
The 
first story of the building was used as a bath house, 


days, and the only hotel or tavern in the town. 


ind was divided up into a large number of small bath 

ms, each of which was lighted at night when want 
ed Vhe principal part of the house set off for the 
family had also to be lighted. In this house Mr. 
Melville made his experiments, and in the basement 
the first apparatus was set up. It was very defective 


of course, 


The tubes, of tin and copper, the wooden 


cisterns, and other imperfect features, gave him much 
1806 he had so far succeeded that he 
was enabled to light more than twenty rooms on his 


trouble, bat in 
premises ; by means of a large lantern he lighted Pel- 
The 
success was thought to be very great, and hundreds 
and thousands visited the house ; many persons com- 
ing from distant towns and cities to see it. Fre- 


ham street as it had never been lighted before. 


quently forty or fifty would come in of an evening for 
this purpose 
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Wishing to turn his apparatus to account, Mr. Mel- 
vilie offered through the press to light dwellings and 
factories in the same manner, and soon had sundry 
applications. A contract was made with Hon. James 
De Wolf, of Bristol, to light the Arkwright factory, 
and also with the Wenscott Manufactory Company, 
both near Providence. Melville lacked capital and 
formed a partnership with Capt. Winslow Lewis, a 
constructor of lighthouses, doing business in Boston. 
Che apparatus for each of these factories, and also for 
me at Watertown, were made in Boston, Lewis ad- 
wancing the money. In each instance the apparatus 
vas in every respect like the one in use in Newport, 
hut on a much larger seale. After they were put in 
yperation many complaints Swere made of a want of 
complete success. The gasometer of the Wenrcott 
Company was found to he too small, giving only gas 
enough for two hours consumption instead of three ; 
there was also difficulty in passing the gas from the 


»ondenser to the cistern, and finally there was an ex- 
plosion. Mellville had given the workmen minute 
instructions in regard to the management of the ap- 
paratus, and warned them of the danger that would 
follow any departure from the rules laid down. Bu: 
1 heedless watchman, paying no regard to what had 
been said to him, entered the gas house with a light, 
and an explosion, disastrous in its consequences fol- 
lowed. The public became alarmed; Lewis who had 
advaneed two thousand dollars, refused to go in any 
deeper, and the whole thing seemed likely to come to 
. complete stand. Nor were these the only obstacles 
to success. ‘The expense of lighting was tov high. 
The first charge was $10 per light, which was subse- 
quently advanced to $12 and $13, ana this was exelu- 
sive of transportation, and the cost of the necessary 
buildings and cisterns. Lewis complained of the 
want of confidence on the part of the public in the 
apparatus early in November, 1813, but before the 
ear was out his faith revived, and he expressed a 
villingness to goon. Mellville had shown that the 
accident was wholly the result of carelessness, and for 
two years he kept his house lighted for the benefit of 
all who wished to test the process. The works in his 
own house were run by a boy of fifteen, who had en- 
tire charge of them. ‘This apparatus was kept in or- 
der till 1817, and after the daily use of it was aban- 
doned, it was frequently lighted for the benefit of 
strangers. 

The same year, 1817, a contract was made with the 
United States (the vil contractors consenting) to 
build a gas house and put upan apparatus for light 
ing Beaver Tail lighthouse for one year. A double 
apparatus was thought necessary, for fear one might 
sive out or break down, and they were fitted to make 
gas from tar and rosin, instead of ‘‘ pit coal,” hereto- 
fore used. So far as the lighting is concerned the 
project was a success ; but it had its opponents, and 
one of the complaints was that at times the light 
seemed to be partially obscured. This was found to 
be caused by the frosting of the windows—a trouble 
which all lighthouses had had to contend with. Mr. 
Mellville took this matter up, and after experiment- 


ing found that by passing a small current of cold air | 


up on the inside of the glass, the frost would not form. 
It was also said that the double apparatus would be 
dificult to manage, and that it would be far more 
difficult to make gas from the materials proposed than 
from coal; but a boy of fourteen, instrncted by Mr. 
Mellville at the same time that he instructed tie 
keeper, kept the works in good running order during 
the whole year. The expense for the year was nearly 
double the cost of lighting by the old process, but 
this was set down to the charge of the double appara- 
tus; and it was shown that the actual running ex- 
penses made a saving to the government. 

A year had gone by, and on the receipt of the re- 
port the whole matter was referred to Gen. Dearborn, 
Collector at Boston, with instructions to inspect the 
work, collect all the information he could, and to re- 
port tothe Secretary of the Treasury. Gen. Dear- 
born accordingly visited the Beaver Tail light and ex- 
amined into the lighting and the working of the ap 


twenty miles from the 
were Ire quently on that} 
The report was a 


sury, in his letter to M1 


ernment was pertect 


and the Secretary of the 


at gas was tbe cheapest 


blubber came in ahei 
to push the matte: 


lighthouse were taken « 


experiments were 


to such pipes, his wo 
r, and his small reto 
comp ishe i anything. 

fore us, and falthough we migh 
some leaning to his side on the part of th 
no particular interest 


growing out of the novelty 


of the Tre asurys a knowled yen 
tus hed proved to be al 
by the inventor. 

That the apparatus 
amply attested; but when tl 
materially increased, 
increased in the same ra 
was that the efforts to light 
partially successful. Mr 


of this, for in some 


whilst works put up near his base of sup) 
workmen he had already drilled, taxed ull 
cess, the labor would be in 


ried on in a strange place 


that on the withdrawal of government patronage, Mi 
Mellville retired from the business, and 
ther efforts to introduce | 


ings or private resident 





[The following paper was sent 
the New England Association of Gas Engine 
Dr. M. W. Kidder, and was read by the Sec 
the late meeting in Boston 
ers, hoping that the various positions t 
thoroughly studied and discussed 

In reviewing the history of the manufactu 
important commercial prodnet, i 
many improvements of a minor character 
made, yet the mest prominent 


rected however much thought may | 


The conviction has been general 


and practical gas engineers, that the pr 


ally pursued, was wasteful in an eminent de 
I hope so fully to show not only the time and man- rising to the space 
ner of the waste, but also its magnitude, 


convince those who look 
this subject of the importance 


Both the apparatus and the 
ployed demagrd radical amendment 
I arraign the horizontal 





ght H#ournal, “a 





ng gas as generally used, as an unfit device ; 


ted an immense material value, and can 
1d for distilling ccal with any other re- 
f recommendation of its advocates is—that 


experience with it has so tanght them that 
| they need no brains to run it, and muscle is cheaper 
I in any market 
ty must not overlook the fact that two dollars 
h of muscle costs more than one dollar's worth 
f iins, and that the latter may produce greater and 
tter results than the former, and at less cost. 
The horizontal or slightly inclined retort is, how- 
er, the best possible device for converting the va- 
listilled from coal into gas, as it takes the great- 
1 1 est advantage of the heat applied to ft. 
With the horizontal retort made of iron or clay very 
iny experiments have been made- -varying the pres- 
nd temperature, introducing light or heavy 
es of coal, also various proportions of different 
soal, using one end of the retort for distil- 
vapors from the coal and the other for con- 


these vapors into gas; also, passing the va- 

pors distilled in one retogt through another, eivher 

mpty or containing incandescent carbon at a high 

mperature, as well as others too numerous to men- 

Or process, however, deserves especial mention, 

t sit has yielded the best results ever reported from 
inous coal distilled in horizontal retorts. 

wy [ refer to the water-gas investigations of Frankland, 

ho fully reported in ‘* Muspratt’s Chemistry,” and often 


ceferred to in other works, wherein the advantage 
a large increase of the non-luminant gases is 
irtially shown, raising the production from 12,000 to 
ippa 6,000 cubie feet to the ton, and the increase in illu- 
t| mination nearly in the same proportion; also the 
rwynne-Harris process, so-called, which is a modifi- 
ation of that used by Frankland. 

both cases, however, the horizontal retort has 

loné that was possible towards spoiling a good in- 
which was added the folly of attempting 
supply the water gas directly from the generator, 


the product being exccedingly variable ; and, if the 
was not at a sufficiently high temperature in the 
t enerator, the steam being in excess, would either 
"y iss unchanged or be converted into carbonic acid to 
mingle with the hydrocarbons from the bituminous 
: the result of which in either case, you see, would 
be to convert a portion of tue carbon of the hydrocar- 
ar n vapors into varbonic oxide. It was not, therefore, 
: found to be practicable or reliable in results. 

18 no | Never. until the coal is better treated, will its ca- 
: pactity for yielding light be known, and all attempts 

to use a gridiron for a skillet will prove disastrous. 


That we may fully understand the defects of the 
pr nt process, let us go inside the retort and see 
vhat oceurs while a charge is being roasted. The 


t time to enter is just after the coke has been 
; raw! 
, ry at We find the temperature at 2,200 or 2,300°, in 
» raad. I 2 long scoop filled with coal], and then another, 
1nd the mouth of the retort is closed. 


Now, if we climb up on the coal, we shall be in no 
diate danger of burning our boots, as the coal is 
the same temperature as when in the coal sheds, 

heen and it will take a little time to get it warmed up. 
| temperature of the retort has been so far de- 
ww. pressed by the fresh charge of coal, and the large 
lution of vapors from it, as to render it for a time 


from the statistical possibilities of the materials used, re to the 


scientists almost incapable of converting these vapors into gas. 
Ss usu Where the coai lies against the retort a prodigious 

re volume of hydrucarbon vapors is being forced out, and 
9 above the coal, rushes for the 

leduced stand pip 4 small portion of these vapors, in their 

l, passage retort, has been decomposed, while a 

ght upo! rge portion has beeu carried over into the hydraulic 


tions main, and is henceforth of no value in the gas—it is 
lensed into a liquid—and we call it tar. 

m- [he coal next to the retort and upon the top of the 

charge having become sufficiently heated to melt it, 


illing coal now forms an envelope about the coal 
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This envelope of coke having parted with its vapors. 
becomes incandescent, and from thousands of pores 
like those of a sponge, jets of vapor are constantly 
forced from the enclosed portion of the charge. 

Now, if we observe carefully, we shall find the qual- 
ity of these vapors is constantly becoming changed, 
that there is an increasing quantity of hydrogen, 
marsh gas, and floating carbon, or soot. 

What has caused this change, the coal was all alike ? 
We will go to the centre of the charge and accompany 
We find 
at the centre the vapors of the hydrovarbons prepar- 


the vapors and see what occurs on our way. 
ing to leave No free hydrogen, marsh gas, carbonic 
oxide or soot are here known, the temperature is not 
above 700° ; we move on, it grows warmer as we ap- 
proach the outer crust of incandescent coke, and, as 
p f 
allow any hydrocarbon vapors to pass me if I can 


we are about to pass, the coke says—** St I never 


reach them. I'll divorce the hydrogen from the car- 
bon, utterly, if they come near me.” 

There is no alternative, and the hope of the hydro- 
carbon that it might give light to the world is blasted 
—henceforth it must be classed among the non-illu- 
minants. 

A fact of common experience in gas-making is, that 
richer gas is obtained from light than heavy charges 
of coal in the retorts, if drawn at the proper time. 
This does not depress the temperature nearly so 
much, allows greater freedom fer escape of vapors, 
with less exposure to incandescent coke, and affords 
a larger gas generating surface in the retort, which, 
with heavy charges, is quite too limited to be effect- 
ive. Prof. Chandler, in his instructive address to the 
American Gas-Light Association, Oct. 20, 1875, as re- 
ported in the American Gas-Licut JovurNaL, point- 


edly refers to this effect of the incandescent coke up- 
on the hydrocarbon vapors in the retort. 

Twenty yearsago Leigh said in reference to this 
same point—‘* Let the present system of gas mak- 
ing be examined, and the true source of the hydro 
gen and carbonic oxide so invariably found in gas 
and constituting so large a portion of its volume will 
be seen.” 

It is known to many gas engineers that the passage 
of good standard coal or oil gas, in contact with in- 
candescent coke, will so analyze the bydrocarbon 
vapors, as to wholly destroy the luminant power of 
the yas. 

A familiar example is also presented in the ordinary 
tallow candle with its long unsnuffed wick in the 
flame, we have the hydrocarbon vapors analyzed, the 
candle gives but little light compared with the same 
candle with a short wick, although consnming as 


much tallow ; we also have a considerable elimination | 


The long red wick is do- 
ing tothe hydrocarbon vapors of the tallow, just 


of floating carbon or soot. 


what the coke does in the retort to the same vapors 
from bituminous coal. 

Need I multiply evidence upon a matter so clear ? 
The verdict from all the evidence, then, is that all the 
non-luminant gases and the soot are the result of the 
decomposition of rich hydrocarbon vapors in contact 
with incandescent coke. 

Let that 
treated a ton of Penn coal; what are our products as 


To proceed then. us suppose we have 
a good result of the old method ? 

We have 10,000 cubic feet of 17 candle gas, about 
12 gallons tar, coke, etc., etc., in due proportion. 

If we vxamine the specific gravity of the gas, it is 
about *438—the composition, tabulated, would stand 


substantially thus: 


cu. ft lbs. 
Hydrogen...... 5010) 26°35 
Marsh Gas...... 3°810 162°0% 
Carbonic oxide °*540 38°83 335°25: 765:: 488: 1000 
Hydrocarbons. “30 89°00 
Nitrogen.. "220 16°42 
Oxygen... 300-262 
1O-O00 r 





Let us lock at the result carefully and see if we 
ought to be satisfied with it. 
We have 


9oO7 
-“i 


Ibs. of combustible, and 19 Ibs. of in- 


London, Conn., or Utica or Poughkeepsie, N 


combustible non-luminant gases, saturated with 5° 
Ibs of luminant hydrocarbon vapors. This same ton 
of coal by slow distillation, in a proper retort, would 
have yielded from 70 to 75 gallons of oil, weighing 
We shall find in the tar 60 lbs. 


deducting this, it will leave us 


from 560 to 600 Ibs. 
non-volatile matter ; 
about 500 Ibs. of oil, very much richer than crude pe 


troleum for making illuminating gas, and we hav 


utilized 89 lbs. of the 500 lbs. for giving light, or 17.8 


| per cent. 


Where is the balance? It has been torn to pieces 


to produce the combustible non-luminants, which by 
this method cost 82.2 per cent, of the cost of the coal 


used to produce them: thus 9-360 cubic feet of com- 


bustible non-lnminant cost 82.2 per cent. of 


—- an tel 
87.50, or $6. 164. 


gases 

Is not this rather extravagant, when equally ser- 
viceable non-luminants may be produced for 10 cents 
per thousand cubic feet? effecting a saving of 52 3-10 
cents in every thousand feet. 

What would oil gas makers say to such figures? 
Especially the oil and water gas as combined at New 
s & 
They will give you 20,000 cubic feet of 17 candle 
gas from the same quantity of fat inferior oil to that 
distilled from coal, as you see we have used but 89 
Ibs. for our luminants in 10,000 cnbiec feet while they 
confess to the use of 13 quarts of petroleum to each 
bs. for 10,000 eubic feet, 


showing the oil from coal to be worth nearly three 


thousand, or about 225 
times as much as crude petroleum for this purpose ; 
yet the waste of the old method is so great, that illu- 
minating gas of good standard quality is produced 
from petroleum at a much less cost than coal gas is 


| now produced. 


When the coal is rightly treated, you have for 
#7.50 sixty-five gallons of coal oil, worth nearly three 
times as much as petroleum and 1200 Ibs. coke for 
fuel, with all the convenience and safety for carriage 
and storage. Petroleum can never compete with it; 
the cost of transportation of the oil alone would largely 
exceed that of an equal value from coal. 

Now, as we use but 8 lbs. of the 500 Ibs. of lumin- 
ants from a ton of coal for 10,000 cubic feet of gas, 
what volume shall we render equally rich with nearly 
six times the weight of the same ? 

And with the cost of the non-luminant element at 
10 cents per thousand, what will be the cost of the 
finished product, after deducting the value ot the coke 


and using one-sixth of the present cost of labor and 


purification ? 


It has been strongly asserted, that the non-lumin- 
ants in the gas are a fraud upon the public, being 
employed merely to dilute gas, otherwise none too 
rich to be profitably and conveniently burned for illu 
mination. This view is clearly erroneous. 

Nay, the prime factor in coal gas is the non-lumin- 
ant element, in the propo::ion usually presented, be 
ing about 96 per cent. of the whole volume. 

Why is this ; if it gives no light what does the con- 
sumer want of it? It is quite as indispensable as the 
gas pipes through which it flows. 

The pipes are the railway, the non-luminant gases 
are the cars, and the hydrocarbon vapors are the 
freight. The freight is whet the consumer wants, 


but he wants it in such form that he can use it, and 
the non luminants being burned with the freight, a 
result is obtained. 


desirable But why is it desirable 


to have so large a proportion of non luminants ? 
First Jecause the non-luminants carry to their 
fullest capacitv of the various hydrocarbon vrpors 
obtained from the coal used. They will carry a smaller 
proportion always of the more luminant principles, 
For example, although the proportion of naphthaline 
vapors which these non-luminants will carry is very 
small, compared with the vapors of prophy! or benzol, 
yet it far exceeds these in luminiferous capacity. 
Second.—Because of the greater convenience both 
to consumers and gas companies, in having gas of 
such standard as can be burned in large burners with- 
out liability to smoke, or become clogged by small 


| Particles of dust. Also to allow a sufficient efflux of | 


the heat-producing element to raise tke hydrocarbon 





























































vapors to a white heat. a oe, 
Without the non-luminants the luminant elemen; se ee 
would be Sprincipally a hquid and not gas, and : a 
would be quite impossible to use it foris present a 
purpose, roit 
The non-luminants are absolutely indispensable— e 
we must have them; but dont decompose your rich an # 
hydrocarbons for the purpose of obtaining them, when Havi: 
you can procure them so much cheaper from steam as B shown 
new nie 
water gas. As th 
I wish especially to impress upon your minds the frat col 
all-important fact, that the non-luminants carry all tis im 
the luminants of each and every grade produced by they mi 
the coal, that is in their power to carry, in view of cad 
the exposures after production, to low temperatures 6 m8 th: 
and the various mechanical scrubbing or frictional in. is. so fa 
fluences with which it is brought in contact befor eapes 
reaching the burner. It is clear from this fact that Powe: 
you couid convey a larger per cent. of luminant mat Sanat 
ter from your coal to the consumer, in a lower than y pr 
in a higher standard of gas; as your condensation of lerati 
the ,luminant matter would be proportionally less, pean: 
having more of the non-luminant base to convey it itside 
It must be evident to all practical men, that you may Acair 
convey 12 candle gas through exposures, that would eather 
reduce 17 candle gas to 12 candle gas, without mate. es ; 
rial impairment, and this will show why you cannot ad ieape 
produce from coal of a given quality, gas of a higher The a 
standard: the non-lu:ninants are saturated with such as that 
of the luminants as that particular specimen of coal is e sgh 
capable of producing and more they will not carry to I of the ¢ 
please any of us. This fact leads us tothe considera. 9% by keep 
tion of another very important matter, which is the #B*°® @pt 
use of gas for fuel, both for heating and culinary pur a 
poses. nd earl 
We know why it is not now so used—the cost t ton of | 
the consumer forbids it. Now, if you would make ae Dad 


12 candle gas, and sell it as cheaply as possible, would 
it not come largely into use for fuel, and then your 
distributing pipes would be in use sixteen hours of 
the twenty-four, instead of three or four ; moreover, 
larger burners would yield the desired light and not 
be liable to smoke. 

A majority of the gas works which make 16 candle 
gas, deliver to many of their consumers now no higher 
standard than 12 candles, owing to the exposures and 
condensation in that season of the year when the lar 
ger quantity is used. If it now costs $1 per thous 
and to distribu e gas through the pipes, and four 
timea as much could be sent through the same pipes 
in twenty-four hours for the same expense, it would 
reduce the cost of distribution to 25 cents per 100 
Now, make the gas so as not to cost over 25 cents 12 
the holder per thousand feet, and you can furnish it 
at a price satisfactory for fuel. 

A word in regard to temperature. No proposition 
evident than 


maintaining a uniform temperatere of tbe retort, I! 


can be more self the necessity o! 
we would produce uniform results, but how entirely 
is this beyond the range of possibility, while the coal 
is introduced in the ordinary manner ; a variation 0! 
1000 to 1500 degrees is inevitable, ard the variety o! 
products illustrate this fact. 

The danger to the retort from the same cause mus! 
be greater than all other destructive agencies cow- 
bined. for while the top of the retort is but slightl) 
cooled, the part, against which the coal lies must com 
tract from lowering of the temperature on the intro 
duction of fresh charges, and must constitute the chiel 
cause of fracture. 

After stating the effect of the exposure of rich by 
drocarbon vapors to excessive temperatures, Musprat! 
agrees with Leigh ‘‘that there must be snch a tem- 
perature as would yield the hydrocarbon vapors and 
olefiant gas and yet not decompose them ; but it mus! 
be far below that at present employed in the mant- 
facture of gas.” 

Che investigations of Marchard are also in_ point 
To sum up the objections to the present retort sy* 
tem they are as follows: Great inconvenience and ex: 
pense in charging and discharging the retorts. Wit 
insufficient heat to destroyjthe hydrocarbons, abut 
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ice of tar and little gas isproduced. With sufficient 
eat to produce gas, the hydrocarbons in contact with 
De- 
struction of retorts from sudden changes of tempera- 

re. The 


ing. The absolute impossibility of maintaining 


coke areanalyzed or practically destroyed. 
unavoidable waste in charging and dis- 


ily a uniform temperature, which is indispensable 

nuiform results. 

Having thus briefly surveyed the old method and 
shown its defects, I will now endeavor to present a 
new method without these defects. 

{s the non luminants in illuminating gas are of the 
first consequence, and constitute so large a part of it, 
tis important for us to inquire from what source 
they may be obtained most cheaply. This has been 

swered from so many different points, by so many 

fferent operators, as to lead us fully to the conclu- 
sion that steam in contact with incandescent carbon 
is, so far as the present knowledge of man reaches the 

eapest and most abundant source. 

Illustrations have been numerous from 
present time, 


1833 to the 
Many are successfully engaged in this 


F manufacture both in this country and in Europe. The 


y practical difference between them being the con- 
leration of convenience and economy’ Some apply 
necessary heat upon the outside of the generating 
tort only, others upon the inside only, others still 
itside and inside. 
Again, of those who heat upon the inside while 
the fires, tne resulting gases are utilized 
wholly by some, partially by others, and yet again by 
thers are wholly wasted. Attention to this point is 
in impartant one for economy. 

{he advantage of having the apparatus so inclosed | 
1 that it may receive heat upon the outside, rather 
than being so exposed as to loose heat from the out 
side must be apparent, as upon the high temperature 
f the coal depends the generation of the gas; thus 
by keeping up the temperature it enables us to use 

e apparatus a larger proportion of the time than 
therwise would be possible. 

By the best means known the product of hydrogen 
nd carbonic oxide is about 125,000 enbie feat toa 
ton of anthracite coal, of which about 80,000 feet 
may be utilized as a base for illuminating gas; the 
should be used for fuel. Some object that 
this water gas will make the illuminating gas so heavy 
that they cannot get it through the pipes. ; 

Well, it will finish off at about 540 specific gravity. 
Gas companies now supply all burners through the 
present pipes, why cannot they supply the same bur- 
ners with heavier gas? For illustration, if the gas is 
somuch heavier that the pipes will carry but 90-100 
f the present volume, are not the burners reduced 
nthe same proportion? But the corsumer will not 
burn so much through the same burners—no; and 
the ieakage of manufacturer and consumer will be re- 
duced 10-100. 

The effect of a reduction in the cost of any useful 
ommodity is increased consumption ; less care is 

taken in regard to waste, this is always anticipated 
when the price of gas is reduced. With an abundant 
supply of cheap nvun-luminants, we next look to the 
bituminous coal for light. Having a distilling cham- 
ber of sufficient capacity to hold 1500 pounds of coal 
onnected with a gas-making retort, we kindle the 
fire under the gas retort, and allow the flame from 
the fire to pass around the distilling chamber contain- 
ing the bituminous coal; the vapors of the hydrocar- 
bons are driven out, and in their passage to the gas 
retort are met bp the non-luminant gases as they ar 
lriven from the water-gas holder, in such proportion 
as will suitably dilute the rich hydrocarbon vapors, 
and constituting as before stated, about 96-100 of the 
volume of the resultant gas. 
_ This mixtnre is then passed through the gas-pro- 
ducing retort, which is maintained at such tempera- 
ture as is best adapted to combine all into a proper 
illuminating gas. 

Lhe coal may be introduced to the distilling-cham- 
ber and coke removed without the admission of air, 
ind the labor of stoking reduced to the simplest pro- 
position—one retort doing the work of from six to ten, 
nd containing neither coal nor coke, is easily kept 
tnearly a uniform and suitable temperature to pro- 
dues gas, and yet below the usual high temperature 
it which, in contact with incandescent coke, the lu- 
nants, as such, are destroyed. The gas thus pro- 
uced will differ in no essential particular from ordi- 
nary coal gas, excepting as the ingredients of carbonic 
‘xide is in greater proportion the temperature of the 
“ame will be higher, thus insuring the more perfect 
combustion of the gas and a whiter light. 

As the hydrocarbons from coal are so much richer | 
inluminant properties than petroleum, and, therefore, 
a less weight required per thousand for the same can- 
tle power, the specific gravity of the resultant gas 
will be about 3-100 less than if pecroleum was used in | 
place of coal oil, giving us gas of 540 to 545. 

Gas of less specific gravity may be obtained by con- 
vertlng a portion of the carbonic oxide into carbonic | 


rousing 


halance 


‘cid, und rémoving it by lime (as has bees. done be. | and it was first brought under my notice 


|The Influence of Gas 





fere) so as to reduce the volume of hor 
from 24 to to 6 per cent. of the mis 1 
involves a larger cost, and produces 
the heating element is nar 
this it would simply be a qui 

Do vou ask, ‘‘Has the } 
forth been demonstrated in } tic tr} 
is ** Yes”’ and ‘ No.’ 

It has been demonstrated in its several } 

Ist The capacity of FAS ¢ vals for } 

2nd. The actual ingredient of that hi 
corporated with coal gas, and upon which it 
pends. 

srd. The source of the soot and of n 
now found in gas 

{th. That water gus, so called, may be 
substituted for the present non-lumi! 
the hydrocarbon of the coal 

5th. That. stratification is a fallacy 1 t 
tained for a moment, in view of the immutab! 
diffusion of gases 

The combination of these veral part 
of practical dimensions has not been made; } 
should they not be ? 

In all these words I have but present 


cal form what has been foreshadowed in the 
opinions of scientific and practical men for t 
twenty years, and earnestly hope it may | to 
and much needed reform 


Mosrs W. Kipper 





and Water-Pipes 
Determining the Direction of a Discharge 
of Lightning. 


-_ 

Although the invention of the lightning « 
is one of the noblest applications of science t 
wants of man, and its utility has been estab] i 
all parts of the world by the experience of more t] 
a century, yet a sufficient number of instance 
corded of damage done by lightning t 
armed with conductors to produce, in t r 


some, an impression that the protective infl 
lightning conductors is of but qnestionabl 

The destruction by fire of the beautiful chu 
Crumpsall during a thunder storm on the mort 
the 4th of January last, has induced me to bri 
foie the society, with a view to their beir 
widely as possible, some facts connected 
electric discharge which have guided 1 
years in the recommendation of meats by 
asters of this kind may be averted 


For the 


proper consideration of this it 


necessary to make a distinction between the 
ical damage, which is the direct effect of the lightr 
stroke, and the damage caused indirectly by the fi 
of inflammable materials which happen to be in tl 


line of the discharge. 


Instances of mechanical injury to buildings not 
vided with conductors are still sufficiently 1 
to illustrate the terriffic force of the lightning st 
and at ‘he same time the ignorance and indiff 


which prevail in some quarters with respe 
means of averting such disasters ; for whereve 
buildings are furnished with conductors from 
summit to the base, and thence into the earth, 
age of the mechanical kind is now happily ut 
Even in those cases where lightning conduct 
have not extended continuously through the wh 
height of a building, or where the lower extremity 


the conductor has, from any cause, terminat 
ruptly at the base of the building, the severity of 
stroke has been greatly mitigated, the damage | 
limited, in many cases, to the loosening of a ft 
or bricks, 

The ever-extending introduction of gas and 
pipes into the interior of buildings armed wit 
ning conductors has, however, greatly altered t) 


character of the protection which they form 
forded, and the conviction has been long forced 1 
me, that, while buildings so armed are effectua 
protected from injury of the mechanical kind 
are more subject to damage by fire 

The proximity of lightning conductors to 
water mains, as an element of danger, has not yet 
far as I know, engaged the attention of electricians 


at Vidhan 


aL 
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effects of a lightning dis- 
length of iron wire rope, 
s top of a tall factory 
ipporting a long Jength 


1ey was provided witha 
minating in the ground 
lose proximity to the con- 
wit t. the wire rope descended, 
chimney, for a distance of 
1 was finally seeured to an iron bolt in- 

himney about 10 feet from the ground. 
Durir 1 thunde torm which occurred soon after 
ire was fixed, the lightning descended 
and, instead of discharging itself upon 
conductor, darted through 
feet, to a gas meter in the 
f n ad nin cotton warehouse, where it 


1 pipe connections and ignited the gas. 


lly passed between the end 
nneetions, was 
the 


olatilization of the end of 


lead pipe c 


from the marks made on 


» fusion of the lead pipe. As 
lent oecurred in the day time, the fire was 


ected, and promptly extinguished. 


instructive instance of the in 
1ce of gas pipes in determining the di- 

ng discharge occurred in the 
at St. Paul's Church, Kersal Moor, 
livit ervice. To the ontside of the spire 


his church a « 


ypper lightning conductor 
he lower extremity of which was extended 
20 feet. The 
this conductor, but, instead of 


soil for a distance uf about 
descended 
sit nto the earth by the path provided for it, 
the side of the 
wall 


conductor was about five feet above 


tower to a small gas 
The point at which the 


ind the thickness of the wall 
feet: 


f the ground, 
but beyond the fracture 

the wall, and the shat- 
ir the gas pipe, the building 


s about four 
the outer stones of 


yjlaster ne 


fe } ection of the electric discharge had, in 
1 been determined by the gas pipes which 
ssed under the floor of the church, was evident 
m the fact that the watches of several members of 
tl neregation who were seated in the vicinity of 
ins were so strongly magnetized as to be 

lered unserviceable 
The chu it Crumpsall is about a mile distant 
m that at Kersal Moor, and the iguition of the gas 
ch undoubtedly caused it destruc- 
listinetly traceable as it is in other case 
h } come under wy observation, because the 
f the passage of the electric discharge have 
ited by the fire. From information, how- 
unicated to me by the clerk in charge of 
uildiz 1s to the arrangement of the gas pipes, 
he n probable course of the electric discharge was 

nat found 

rl hurch is provided with a copper lightning 
h descends outside the spire and tow- 
the level of the roof. The conductor then 
iron down-spout, and from thenca is 
l into the same drain as that in which the spou, 
i ‘ tself Immed ately under the roof of the 
id against the wall, an iron line of gas pipe ex. 
tended parallel with the horizontal lead gutter which 
ve e water from the roof to the iron spout in 
\ ( juctor was erclosed, ‘This line of gas- 
piping, though not in use for some time previous to 
the fire vas in contact with the pipes connected with 
meter in the vestry, where the fire originated, and 
t more than three feet distant from the lead 
tter on t roof. As no indications of the electric 
lischarge having taken place through the masonry 
: found, as in the case of the church at Kersal 
Moor, it seems highly probable that the lightning left 
é nductor at the point where the latter entered the 
ron spout, and by traversing the space between the 


leaden gutter and the line of gas-piping in the roof, 










































































96 





found a more easy path to the earth by the gas mains 
than was provided for it in the drain. 

In my experiments on the electrical condition of 
the terrestrial globe I have already directed attention 
to the powerful influence which lines of metal extend 
ed in contact with moist ground exercise in promoting 
the discharge of electric enrrents of comparatively 


low tention into the earth's substance, and also that 


the amount of the discharge from an electro-motot 
into the earth increases conjointly with the tension of 
the current and the length of the conductor extended 
in contact with the earth. It is not, therefore, sur 
prising that atmospneric electricity, of a tension suf 
ficient to strike through a stratum of several hundred 
yards thick, should find an easier path to the earth by 
] -aping from a lightning conductor through a few feet 
of gas 


mains, extending in large towns for miles, than by the 


of air or stone to a great system and water 


short line of metal extended in the ground which 


forms the usual termination of a lightning conductor. 

It deserves to be noticed that in the cases of light- 
ning discbarge which I have cited, the lightning con 
ductors acted efficiently in protecting the buildings 
from damage of a mechanical nature—the trifling in- 
jury to the church tower at Kersal Moor being direct- 
ly attributable to the the 


proximity to the would there 


pre sence of 
Nor 
been any danger from fire by the ignition of the gas 


gas pipe in 


conductor. have 
if all the pipes used in the interior of the buildings 
lead ; foi 
all the cases of the ignition of gas by lightning which 


had been made of iron or brass instead of 
have come under my observation have been brought 
about by the fusion of lead pipes in the line of dis 
The substitution of brass and iron wherever 
the 


would, hewever, be attended with great inconvenience 


charge. 
lead is used in construction of gas apparatus, 
and expense, and, moreover, would not avert other 
dangers incident to the disruptive discharge from the 
conductor to the gus and water pipes within a build 
ing. 
where lightning conductors are attached to buildings, 


I have therefore recommended that in all cases 


fitted up with gas and water pipes, the lower extrem- 


ity of the lightning conductor should be bound in 


good metallic contact with one or other of such pipes 
outside the building. By attending to this precan- 
tion, the disruptive discharge between the lightnitt 
conductor and the gas and water pipes is prevented, 
and the fusible metal pipes in the interior of the build- 
ing are placed out of the influence of the lightning 
discharge. 

Objections have been raised by some corporations 
to the establishment of metallic connection between 
lighthing conductors and gas mains, on the ground 
that damage might arise trom ignition and explosion. 
These objections are most irrational, as gas will not 
ignite and explode unless mixed with atmospheric air, 
and the passage of lightning along continuous metal- 
Jic conductors will not 


ignite when mixed 


Moreover. in every case of the ignition of 


gas even 
with air. 
“as by lightning, the discharge is actually transmitted 
along the mains, such objections notwithstanding. A 
grave responsibilty, therefore, rests upon those who, 
after introducing a source of danger into a building, 


raise obstacles to the adoption of measures for avert- 





ing this danger. 





Chemistry of Explosive Agents. 

> 
Modern chemistry has brought to light several ex- 
plosive compounds of such extraordinary character 
that they have produced in the popular mind a great 
that the 


number of new explosive compounds which attracts 


degree of interest. It is true, however, 
public notice is very small, compared with the num- 
ber fabricated by chemists or known to exist. The 
frightful nature of many of these agents renders them 
extremely hazardous to handle, and their fabrication 


is attended with great peril. Such are chloride of ni- 


5 


trogen and iodide of nitrogen. These bodies are so 
sensitive that a breath of air will explode them with 
extreme violence. The fulminates of silver and mer- 


cury are less sensitive, but slight friction disturbs the 
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equilibrium of the particles, and they detonate with 
a force which rends asunder everything brought is 
contact with them. 


An explosive body must be ec mposed of constitu 


ents which will, on explosion, form large quantities 


of permanent gas, and they must be so assoviated 


that the reaction can be rapidly bronght about, and 


will proceed with great rapidity and energ Wher 
ever a solid ora liqnid body by sndden decompost 
tion passes into the gaseous condition, great expan 


sive force is developed, and explosion results. Nearly 


all explosive bodies are composed of carbon, nitrogen 


The carbon unites with the 


and oxygen oxygen to 


form carbonic acid gas, set free in 


the 


and the nitrogen is 
mesous condition. 
and 


at evolution of heat, anc 


Carbon and oxygen readily 
attended 
1 this he 


ant agent in increasing the force 


combine, the combination is with a 


a gre t 1s an Import 


of the explosion. If 


a gun is charged with an ounce of gunpowder, and 


flame is applied, ds composition at once occurs in the 


solid grains, the elastic volume of the carbonic acid 


and nitrogen gases liberated seeks liberty, and, held 


in restraint by the iron tube, they push before them 


the shot or bullet with great force, becanse in that 
direction there is the least resistan In addition to 
the expansive force of the gases, the atmospheric air 


entangled in the spaces between the grains of powder 
is greatly heated and expanded, and thns the force of 
the explosion is augmented by the mechanical energy 
of the heated air. It will be found that the dull nega- 
element nitrogen, is an almost 


tive indispensable 


agent in explosive compounds. and in this fact we 


have a remarkable instarvee of the contrarieties of 
character which some of the elements ar? capable of 


All the 


feeble, owing to the negative nature of the element 


manifesting combinations of nitrogen are 
With oxygen it combines, but the affinity iS SO slight 
that it is readily dissevered in the presence of carbon, 


naked 


gunpowder we have the nitrogen in the saltpeter used 


and it assumes its elementary condition. In 


in nitroglycerine we have it from the nitrie acid em 


ployed in the manufacture; in iodide of ammonia a 
most explosive agent, we have it from the ammonia 
Nitrogen in itself is a harmless body, and although it 


is capable of holding in its embrace elements which 


| when set free are as terrible as the thunderbolt, it 


comes out of the most awful concussions simply as 
nitrogen. Nitrogen serves to closely associate togeth 
er particles of carbon and oxygen before direct com 
bination takes place, and also it helps in increasing 
the volume of heated gases produced in explosions. 
There are explosive mirtnres and explosive com 
pounds, anda distinction should be made between 
them. Gunpowder is an explosive mixture, but nitro 
glycerine is not. In the former, the ingredients are 
mechanically mixed together, and can be separated 
by mechanical means ; in the latter, the elements are 
in chemical combination, and cannot be separated un- 
The 


powder are not explosive when used separately : 


less by chemical change. ingredients of gun- 
to 
There 


are, however, some mixtures which contain substances 


obtain explosive force, they must be mixed. 


in themselves explosive. The salts of picric acid are 


of this nature. A picrate has a certain quantity of 


oxygen available in the explosive action, but not 
enough, so it is mixed with a substance supplying 
oxygen, such as saltpeter or potassium chlorate. Ni- 
troglycerine, dynamite, giant p »owder, ete... are essen- 


tially the same thing, and on explosion are resolved 
entirely into the gases, carbonic anhydride, water, 
nitrogen, and oxygen. If the explosion is perfect, the 
nature of the decomposition is as above given ; but if 
it is imperfect, oxides of nitrogen are formed, and the 
force is diminished. When the explosion is perfect, 
no poisonous or disagreeable gases are given off, but 
otherwise they may be dangeroas. The relative force 
of nitro-glycerine is not easily estimated, as the effect 
produced depends 
Thus, a charge of the agent in we sand, or other 
soft material, will exercise buta slight effect, while 
the same charge in the hardest rock will shatter many 
tons. Roughly estimated, nitroglycerine may be said 
to be eight times as powerful as gunpowder, weight 
| for weight. nistyy. 


greatly ou the circumstances’ 
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Gas Works Enginecring. 


BY ROBERT BRIGGS, C. E. 


From the ** Journal of Franklin Institute, 
—_—_ 


[In a previous number of the JouRNAL (that for ( 


tober, 1875, vol. C. pags 242), will 


be found a 8} 
fication for a telescopic gas holder with crown t 
which was prepared methodically so as to make a{ 
specification in the briefest words. ‘To complete | 
presentation of construction of gas holders, a sim 
specification is now offers d fora single lift gas holde 
with flat top. 

Without entering into the disc: 
which the 


ning and building since 1851), it will be simply stat 


Issk 





1 of the quest 


f flat top holders writer has been pla 


that at 60 feet in diameter, and below, the advant 


of durability, freedom from accident, light wei 
and above all, prime cost, are so decided that no 
gumeut is necessary. Above 80 feet in Gilamete 


affect the « 
the predispositions of superintendents of 
the 
yr of a crown top holder 


some ecnsiderations of construction so 
that 


works may infinence engineer or contractor 


fay 


These flat top holders require 1 internal fran 


to carry the top when the holder is landed, and es 
cially not a central pier support [f the top is] 


can be relic 


al + 
ALSO 


mitted to hang by the curb freely, it 
upon to carry, not only its own weight, but 


weight of a foot of wet snow; & or 10 inches of w 


in the form of a plano-convex lens; 15 or 20 mer 


or any othe, load of necessary character, and yet: 


be strained by tension on the iron of the sheets, | 
tween the rivets, above the working tensile strength 
of 11,000 to 12.000 lbs. per square inch.* The oulr 


of the such a holder when it 


is the falling in 


disturbance parts of 


lands of the top tl 


carriages at 


time, so that the wheels leave the guides: but vy 
inflaticn of the holder this derangement adjusts itself 
and the rollers find their placeanew. This subject 
the strength of the flat top crown may be reverted 
at another time. 

to 


As the contents «f ( ylin lvical vesse! 


bear a maximum ratio to the surface of the sides and 


au ope n 


bottom (the envelope being supposed to be of equ 


thickness thronghort), when the sides are one fourth 
of the diameter, so there also exists a maximum rati 
between the contents and the weight of the envelo; 
sas holder, 


ness and the sik 


y 





of a in which the crown has one thi 


les another, with curbs, legs and 


considered, which ratio determines the proper height 
of the side of a gas holder as compared to its dian 
ter. In the gas holder question, the tank and 
st, form a part of the problem, and the proportions 
should be fixed so as to give the largest contents fer 
gas for the smallest exper diture on holder and tank 
together. It been found that if the 
taken to be 0.28d¢+3°2 that a scale of height 


iven diameters d 


bas height 
sides be 


for g 


a comparison of examples actually taken out, will 


will be found, which scale 


seen to nearly fulfil the conditions ; as follows 


Heighth, 5°44, 6°0, 6°56, 7°12, 7°68, 8°8, 9 
11°04, 12°16, 15°28, 14°40, 15°8, 17°2, 20°0, 
Diameters, x, 10, 12, 14, 16 20, 2 


‘ or ye 
28, 32, 36, 


40, 45, 50, 60. 

It will be found practicable to bring the weight 
the iron work of holders built to these proportions t 
24 inches of water pressure, and when the thicknes 
ses, ete., thus found, are examined, tbey will exhibit 
such dimensions as will satisfy the most critical 
The 


sbows the dimensions for a 60 foot holder. 


proportion of parts. following specification 


SPECIFICATION FOR A SINGLE-LIFT GAS HOLDER. 


FLAT TOP CROWN. 
For — — 


Working 


contents of holder 5654 cubic feet, (A! 
lowing six inches submersion of sides when up. 
This holder will have a weight of 2} inches wate 


pressu! e 


“The assumed louds for top of holder have been taken § 
maximums of actual occurrence, by accident or otherwist 
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CROWN. Modes of Lighting. 


(Width, 2 feet 0 inches. BY BISHOP CI 
« Thickness,* No. 10, 


Remaining sheets of crown, No. 12. 


Curb Sheets, 


No creature but u 
SHELL. himself with artificial 
Upper and Lower) ‘ Width, 2 feet 0 inches. 
Curb Sheets, ; Thickness, No. 13. 


Intermediate sheets, thickness, No, 15. 


like the cat and the 
the dark, and ther 


the glow-worm, that 


Upper curb, angle iron, 4° x 4" = 7-16". 
the country after dark 
Lower curb, angle iron, 3’ x 3" «x 3-8’. Mares ; 
4 : kindled a fire, or 
12 legs, T shape to be built of 2—14" x 14 « 3-16 
— : ne * d existed for a while wi 
with aweb of 5° = }° flat, and to have a backing 3 
. : as : . ‘ imagine that he had 
plate of flat iron 34" =x 4° on outside of section, coun- 


‘ in the tree, or crou 
tersunk riveted. had : 
. P . sun had gone aown 
12+ chord ties, (2 14° flat iron, to lower carb, 
—'. ‘ : : or papers to read, ar 
running from each leg to foot of second leg, and riv- 1 he liot 
. wel ‘Sin the tient 
eted to curb and at intersections, / é 
as ss : could not nave been 
[he splices, gussets, thickening plates (wl ere 
brackets ure attached) eic., to be of suitable dimen- ae : 
he first pine torch 
sions. Manhole on crown of holder. I 
fat utilized for pm 


6 carriages, with base plates and guide wheels on 


top of holder. ; 
- ‘ a very steady licht 
12 carriages, with rollers on lower curb. : 


ae : the saturated bark fi 
I'wo coats of metallic paint to be applied, one be- : . 
¢ : so thing, and answered 
fore shipment and one after erection ; the latter coat 


on inside and outside of holder. 


In process of time gre 


HOLDER FRAME, 


this department of dome 


6 cast iron columns, with base plates, placed at 


equal distances around circle formed by the tank, aS 
? 1 tombs, nothing is 

which shall be 62 feet 2 inches inside diameter. = 
: ae or metallic lamp, f 
The entablatures to be 1 foot 8 inches high, and 


securely clamped to capitals. 


6 wrought iron lattice girders, 1 foot & inches high, : 
, _8 | 5 8 ar copied from the 

sting columns together at ; f . . 
connecting c amns together at top, composed of two Re ae 
ieces of angle iron. ‘ 
} 5 speci ul change had 


* 24 inches 2} inches 5-16 inch at top and bot- 


tom with flat iron, 1% inches + inch, crossed and : ’ 

oe -s evening lessons by 

riveted to angle iron, and at intersecticns. 

Girders firmly bolted to entablatures. oo : ; 

ae t : . When the first astral 

12 tank guides, of cast iron, with hoop iron anchor 
strips, to be bnilt in brick work of tank. 

Each column to have 2 foundation bolts, 14 incbes 


diameter, and 6 feet 6 inches long, to be built in tank 


town were mountec 


churches, their brilli 


recall the time, wher 


wall, and secured by cast iron washers, 12 inches . a i tl 

: a. 3 5 2 ed, the ahnostiv 

12 inches x 1} inches thick in centre of washer. 5 
1 

= : . : through the city str 

Cast iron pipes, as per drawing, for 8 inch inlet 


and 10 inch outlet to tank of holder. with two drip 


boxes, 14 and 16 inches diameter x 27 and 36 inches by “Setatinn © 

a O °° BULTLKE ire 
deep, with hand pump for same. 
ioe ? 2 a the evening. I hat 
[wo coats of metallic paint to be appiied on all ex- 


posed surfaces of the holder frame, one before ship- 
i followed each other 

ment and the other after erection. 
The whole of the work specified to be delivered at 
inventions, consid 


eral lighting h ive ¢o 


What would become 


It is stipulated that the tank shall be kept dry by 
the gas company, and that lumber for scaffolding 


whale oil to which w 


on tion of artificial light 
hall be provided by them. The erection of and re- 
moval of which shall be done by the builder, and the , 
A E the present price of 
material shall be used without unnecessary waste, I I 
and, on completion of the holder, be carefully piled ; 
: demand: and long 
upon the adjacent ground. : 
been exterminated, 
All carpenter work, masonry, excavation, and the 
placing of inlet and outlet pipes, and setting of foun 
dation bolts and washers, and of tank guides in wall 


of tank, shall be done by the gas company. asseml led by daylight, 
All material to be of the best quality, and the work oy have been content y 


done in first class manner, subjecy to the inspection, 
and to be completed to the satisfaction of the engi 
neer of the gas company. 





an examination of the water worksin L Deg I.land City so there were invente 


; - | slean. che 
and they will now proceed to Rihway, where there is | ©©@n, Cheap, and b1 


a similar plan for supplying water. It is proposed to liable only to this obj 
build a large well, from which water wi 1 be pumped so explosive as to mak 


and forced through pipes into every,section of the lighting pu 
city. Hydrante will be placed at convement inter 

vals, and to these hose will be attached in case of 
fire. It is claimed that the expense of costly water ded by yas [td 
works and of a fire department will thas be avoided. went one evening 


pose 5S 


our larger towus Tk 


* Refers to Birmingham Wire Gauge. 


J } 
Chord ties are not requisite except in windy location, Few people lreame 


ver |} v ntured to 1 


It was a great era it 


may have been an ant 


no elaborate toilet to 


relics of antiquity dng out o 


| designs, and fashione 


and, in fact, the most f 


I 


the lamp, and in my | 


attention and admirati 





for, in those days, the 
the flint and steel, and t 


Improvements in our 


generation. In additi« 


were the only material 


97 





yas it introduced into use 
i opposition. There is a 
ned by most of the leading 


] 


rnestty protesting agalpst 
that it must destroy 
se Ul peo] to con- 
i 
mMmospu » to snch an 


uninhabitable, and render 


the first Sunday after the 
t churches, a 

not bel re that the 
en troduced into the 

i our venerable an- 


their ambitious and 


1anu- 

nud mechanical proces- 

| light. Such a predic- 

their minds as painfully as 
hody 


tined to go in this di- 


Sunbeams have not as yet 
iumbers, but it is thought by 
ut how to turn the water 

hit Perhaps, in another 
needed in our streets ; 

jas ne down, great ealci- 
in the air, shedding their ra- 


id turning night into day. 


d be with the olden times, 


strians through the slip- 


ind flambeaus blazed around 


got p troleum, the old 


. that was once soaked up in 


of the rivers on which it 

1 drag, and which now 
rying light to every quarter 
nt is the aspect at night of 


» this brilliant illuminator 


m windows where once the 


sinuky lamp struggled faint- 


Yo further need is there of 
cost of what is burned, no further need 
it the lamp and trying to work and read 


1e flickering embers. It was a great 


the man first ** struck oil.” 


hat it was a great thing when they 
from coal, out now, they find 
e thing has been done ready to their 
at laboratory of Nature. 

sunce in all this? It is indeed 
ll and human research that these inven- 
overies have been uccomplished ; but is 


man spirit that prompted mau to do 


when the world must have 


ynward progress, if the coal-beds and 


il had not been revealed ? Vew York 





and the bay-berry bn 
would go but a littl 
Darkness must hav 


many a dwelling, our great mills have 


set, and public assemblies, operas, and 


lumination, that the display 


of its charms. Bat, as the whale 





of Ohio were prexsed into the 


Water for Bayonne.—The committee of the lard-oil seemed likely to me¢ 
Board of Councilmen of Bayonne N., J., have made [he race of pigs, how 





tion of this wonderful ph 


new anti-incrvstator has lately 
inder the name of apparatine, which 
ring tp /6 parts of potato starch in 
then adding eight parts of pot- 
5 Baume, the whole to be thorough- 
In a short time the mixture forms 
’ s then beaten up vigorously for a 
n it forms a Colorless, transparent substance, 
aste, and of a stropg glue hke 
It dries slowly in the air, without decom- 
en perfectiy dry resembles horn, but 
When introduced in small quantity 
it prevents their incrustation. It 
» capable of nearly all the applications of ordina- 
ind is especially adapted tor sizing textile 
imparting to them a hitherto unat- 
When ouce applied to goods dried, 


as three or four washing in 


vater have proved to have no effect upon it. It 
as a thickening in calico printing. 
sal journals speak of this suv 
ant addition to the resources 


turer. Care must be taken to 
sels until it is used, as it is 


d soluble again when it once he- 
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The Louisville Gas Company. 
_ 

The Board of Directors of the gas company held their 
anvual meeting at the office of the company, for the 
purpose of electing officers and a new directory for 
the ensuing year. President J. Lawrence Smith called 
the meeting to order, and asked for the reports of the 
various officers and committees. 

The reports of the inspector and superintendent 
were read and received, and that of the treasurer post- 
poned until the next meeting. 

In his regular semi-annual report as President and 
engineer, Prof. Smith reported the conditiop of the 


company both flourishing and prosperous in all ita re- | 


lations. 

The next buainess in order was the 
new Board of Directors. Mr. J. 
ney of the company, declined to serve as a director, 
and Mr. Henry Whitestone was elected in his stead. 
After a time the following gentlemen were nominated 


election of a 


and elected : 

Thomas L. Barret; Henry Whitestone; B. F. 
Guthrie ; William C. Hite ; Isaac Wolfe; J. H, Deu- 
chen; John P. Morton; Dr, R. C. Hewett; Prof. J. 
Lawrence Smith. 

Upon the nomination of President, Prof. J. Law- 
rence Smith tendered his resignation, and carrying 
out the intention that has been known to the Board 
for two years, refused to be a candidate for that office. 


He expressed his gratitude, but firmly objected to | 
He sug- | 


having his name used in that connection, 
gested that Mr. Henry Whitestone would fill the office 
with credit, and nominated him for that position. 
Mr. Whitestone was unanimously elected, as was Mr. 
T. L. Barret to the of Vice The 
meeting then adjourned to meet in February. 


chair President. 
Prof. Smith’s reasons for resigning the position of 
President of the gas company are strictly of a busi- 
ness nature, 
tion to scientific pursuits, both in pure science and as 
an expert. He has held the office for fourteen 
in the ducal capacity of President and engineer. 


He wishes to devote more of his atten- 
years 

All 
the plens for extensions and enlargements, and the 
superintendence of the execution of the same has 
come under his special notice. During his term of 
office the work has increased in size and extent nearly 
three fold. 

The Professor has just completed many important 
enlargements in the manufacturing portion of the 
work, by which it now has the capacity of producing 


W. Barr, the attor- | 


gas equal to an excess of two-thirds over and above 
| the heaviest demands that can be made upon it. By 
| this arrangement he has placed the city in a very fa- 
| vorable condition with reference to the supply of gas 


| for several years. 





In the extensions that have been 
|made during the past year and a half, the most im- 
| proved character of machinery has been constructed | 
| for that purpose, so that Prof. Smith leaves the com 

| pany and its works in an excellent condition. 

| The Board were loth to lose his valuable services, 


but the Professor is determined to enlarge the scope 


| and purposes of what he has already accomplished in | 
science. — Louisville paper. 





| 
| The Future of Petroteum. 

_— 

| Although petroleum is not iron, it is so closely con- 
| nected with it that its ups and downs have a very 
| marked effect upon certain forms of iron and its man- 
ufactures. 


Tubing pipe, steel for tools, engines, 


boilers, pumps, tank iron, rivets, hoops, all enter 
largely into producing, refining, and transporting 


carbon oil ; in fact the consumption for this purpose 


demands the larger part produced of some classes | 
mentioned. This fact gives the iron trade an interest 
in the future of this product. 

Until within the last few weeks, for nearly two 


years, the state of the crude petroleum business has | 


been one of almost unparalled depression. The heavy | 


~ | stocks on hand at the wells, amounting for most of | 


this time to between four and five million barrels, the 


enormous daily production, 27,000 barrels a year ago, 
|and the uncertainty as to the limits of the oil field, | 
and of the territory that was being tested, put the 
| market down to a very low figure and kept it there 
Oil was offered freely, at certain times during this | 
period, at one cent a gallon, and few, if any, buyers 


at that price. Notwithstanding this, new wells went | 


} 
} 


down, new territory was tested; the ‘‘front ” was 





pushed miles towards Pittsburgb, and the future for 


oil was dubious. 

This is now changed ; the limits of the producing | 
territory have been clearly defined by a cordon of 
**dry holes,” 
the ‘large strokes ” 


or gas wells; and in the old territory 
Thous- 
Production | 


has fallen off—the average daily yield not exceeding 


are things of the past. 


and barrel wells exist only in tradition. 


23,000 barrels—while the shipments, mainly for ex- 
portation, have for some time past, exceeded the pro- 
duction, reducing the stocks to less than 4,000,000 
barrels. The result is that oil is now at a higher fig- 


ure than at any time during the past ten years. 


During the month of January ons hundred aud 


forty-five new wells have come in with an average 
daily production of only fifteen barrels. In the same 
period one hundred and thirty new rigs have been 
put np. Though the weather has been favorable to 
the yield of pumping wells, the average daily produc- | 
tion fell off during the month one thousand bbls. 
There is another fact favorable to $2 oil. In years 
past, when the territory was not well-defined, thous- 
ands of small operators drilled all over the country, 
and, as many were fortunate, and their necessities 


compelled them to sell, they were the means of keep- 


ing oildown. Now that this territory is limited, a 


few producers with large capital have bought up the 


heaviest producing territory, and are very conserva- | 


tive about sinking wells. It is to their interest to re- 


duce production, and this they do by not increasing 
more than one sense. 


the wells. This is wisdom in 


It keeps up the price and makes the business remu- 
nerative, and, beside this, it is a well-known fact that 
the sinking of new wells in the immediate vicinity of 
thoss already producing always reduces the production 
of the old wells, and unless oil advances to a much 
higher figure, it is better to get the same amount of 
oil in twice the time, rather than by sinking a new 
well to get the same amonunt of oil in less time. 
If oil went to $5 or $10 a barrel, this might be dif- 
ferent. : 
In a word, the prospect is that the days of cheap 
oil are gone. Not but that oil at $2, or even $4, per 
barrel, is cheap, but we mean the days of 40 and 50 
cent oil.—J/ron Age. 
; 





| should know how 


Chemical and Scientific Aepertory, 


ArtTIFIcIAL [vory.—A sort of artificial ivory, which 
can be carved or moulded, is prepared in Berlin, by 
mixed phosphate of lime intimately with gutta-percha. 

NaPHTHA AS FueL.—Experiments made with naph 
tha as fuel for steam engines in the south of Russia 
are stated to have yeilded such satisfactory results as 


to induce the Russian Government to order its use in 


j future in all vessels stationed on the Caspian. 


Tue EnGuisH CHANNEL 'T'uNNEL.—M. Lavalley, pres- 
ident of the French society of Civil Engineers and in 
ventor of the powerful apparatus which contributed to 
the rapid construction of the Suez Canal, announces 
that fifteen experimental soundings have been made 
in the straits of Dover. In none of them were the 
results unfavorable to the possibility of boring a tun 
nel tojoin France and England, and M. Lavalley adds 
that all the engineers are agreed that the completion 
of the project is only a question of time and money 


DIAMETER OF CHIMNEY SHaFts.—The diameter of 
chimney shaft at the base should not be less than one 
tenth of the height. 
the foot. 


to 25 feet from ditto; 14 brick from 25 to 50 feet from 


Batter of chimney, 0.3 inches to 
Thickness of brickwork, 1 brick from top 
the top. If the inside diameter at the top exceeds 4 
feet 6 inches, the top should be 14 brick thick. Fire 
brick lining of 44 inches thick and air space of three 
inches is generally carried up about one-fifth of the 
total height of the chimney. 

How to Treat FiesnH Wovunps.—Every person 
to treat aflesh wound. Every per- 
son is liable to be placed in circumstances away from 
surgical and veterinary aid, where he may have to save 
his own life, the life of a friend or beast, simply from 
In the first 
place, close the lips of the wound within the hands 
and hold them firmly together to check the flow of 
the blood until several stiches can be taken and a band- 
age applied. 


the exercise ofa little common sense. 


Then bathe the wound for a long time 
in cold water. ‘Should it be painful,” a correspond- 
ent says, ‘* take a penful of burning coals and sprin- 
kle upon them common brown sugar, and hold the 
In a minute or two the 
pain will be allayed, and the recovery proceeds rapid 


wounded part in the smoke. 


ly. In my case, a rusty nail had made a bad wound 
in my foot. ‘The pain and nervous irritation were se- 
vere. ‘This was all removed by holding it in smoke 
fifteen minutes, and I was able to resume reading in 
comfort.’’ We have often reccommended it to others 


with like results. 


CuromMe CrementT.—This consists of a strong solu- 
tion of gelatine, to which has been added, for every 
five parts of gelatine, one of a solution of acid chro- 
mate of lime. The mixture becomes insoluble in wa- 
ter under the action of light, in consequence of par- 
tial reduction of the chromic acid, and this property is 
Prof 
Schwarz has been experimenting with it as a cement 
for glass, Witha fresh preparation of the solution 
he covered the surface to be united as evenly as possi- 
ble, pressed them together, and then tied them to- 
gether. He then exposed the glass to the sun, and at 
the end of a few hours the operation had perfectly 
succeeded. Boiling water has no effect on the oxidiz- 
ed cement, and the fracture could scarcely be recog- 
nized. Valuable objects in glass, which would be dis- 
figured with common cement, can be satisfactorily re- 
paired in this manner. It is probable that microsco- 
pic object glasses could be better fastened with this 
than with black asphalte. 


utilized on several occasions in photography. 


NICKELIZING LicHtTnina ConpvuctTors.—Conductors 


are usually made of an iron rod terminated by « point 
'in platinum or gilt copper. 


Made in iron the poin 
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| 


would oxidize rapidly and soon disappear. But in | 


using two metals there is the disadvantage that con- | 
tact between them is frequently defective and if it were 
possible, the lightning rod should be made of one ho- 
mogeneous metal, without welding or solution of con- 
tinuity. This is realized by M.Saint-Edme, who makes 
his conductors of a single rod of iron, in one piece 
from end to end,coated partly or entirely with nickel. 
[he latter metal does not oxidize in damp air, it is a | 
The | 
process Of nickelizing is one easily and cheaply ef- 


good conductor, and adheres closely to iron, 


f cted. 


{ New Emeratp Green.—Attention was recently 
alled to the poisonous green colars of wall-papers, 
and to their continually deleterious effects on those | 
living under their influence. A substitute for paris 
green and other arsenical colors is said to have been 
discovered in what is called Guignet’s green, a hydrat- 
It is affirmed of it that it is 


not poisonons, and at all events it is far more harm- 


ed oxide of chrominum. 


less than the colors now in ordinary use. It is pre- 


pared ona large scale by fusing together, on the hearth 
of a suitably constructed flame furnace, at a dark red 
heat, 3 parts boracic acid to | part bichromate of pot- 
ash. ‘The mass swells up, much oxygen gas is envolv- 
ed, and the substance is finally converted into a beau- 
tifal green double salt, a borate of chromium and pot- 
ash. By repeuted washing with boiling water, it is de- 
composed with hydrated oxide of chromium and a sol- 
uble borate of potash. After suitable washing and 
very fine grinding, this oxide of chromium has a most 
beautiful shade of color, covers well, stands the air and 
light, and is only attacked by boiling concentrated 
acids. Onasmall scale, this green pigment may be 
prepared in a porcelain crucible. 





Gas-Aight Intelligence. 


United States. 


The directors of the Manhattan Gas Light Company 
on February 21st, resolved to reduce the price of gas 
furnished to their consumers, from $2.75 to $2.50 per 
thousand, after march lst. 

The directors of the New York Ges-Light Company, 
on February 21st, resolved to reduce the price of gas 
furnished to their consumers, from $2.75 to $2.50 per 
thousand, after March Ist. 

The directors of the New York Mutual Gas-Light 
Company on February 22nd, resolved to reduce the 
price of gas to their consumers, from 2.75 to $2.50 
per thousand, after March Ist. 


The Gas Light Company on Staten Island has re- 
duced the price of gas from $4.50 a thousand to $3.75, 
and make a further reduction of 5 percent. on all bills 
paid within five days after presentation-—New York 
Hupress. 

The East New York Gas Light Company have offer- 
ed to reduce the price of gas which they furnish to the 
Engine houses and the Truant Home, from $4 to $3 


per thousand feet. 


On and after March Ist, the price of gas furnished 
by the Metropolitan Gas-Light Company will be re- 
duced from$#2.75 to $2.50 per thousand. 


General. 


A striking and curious experiment, showing the 
superior weight of carbonic acid gas over air, may be 
made by projecting the shadow of the gas, as itis 
poured from its containing vessel uponascreen. The 
latter should be of white paper, and bright sunlight 
should fall on the stream of gas, which should be 


poured from the spout ofa pitcher held within ten 
inches of the screen. ‘The curious result, of a shadow 
produced by apparently nothing, will be seen, the for- 
mer resembling descending smoke, quite black at the 
spout of the vessel, but brightly illaminated whenever 
the sunlight is concentrated by passing through the 
gas.— Coal Trade Journal 


Transparency of Flame and of the Air. 
_— 

M. E. Allard has presented to the French Ac 
several memoirs on the absorption of the | 
lighthouse lamps. The first memoir relates to the 
transparency of flame. From one to six concentr 
wicks are used in lighthouse lamps, having a diame 
ter of from 3 to 13cms. Acomparisonof th: 


ous intensity of the flames shows that the bright 





increases a little less rapidly than the consumption of 
the oil ; comparing the intensity with the dimens 
of the flame, it appears that the brightness per s 
centimeter increases, but that per cubic centimet: 
diminishes with the size of the flame. This diff 
ence may be accounted for by assuming that the fla 
is not perfectly transparent. These methods 
adoptea for measuring the absorption, by zom 
the light of the edge and side of a flat flame, by re 
flecting the light a second time through the flame by 
a mirror, and by viewing the electric light throug! 
a large flame. The results lead to the coefficieut 
‘80 for the absorption per centimeter in thickness 

After having established the theoretical forn 
which give the effective brightness of the flame asa 
function of its volume and coefficient of absorption, 
it appears that to satisfy the observations we must 
assume that the specific brightness increases a littl 
with the diameter. Multiplying then tl pe 
brightness by the volume, it appears that the total 
quantity of light increases much more rapid 
the weight of oil burned ; but as the quantity of light 
absorbed increases still more rapidly, the light 
creases a little less rapidly than the oil c me AS 
experiment shows. 

The second memoir relates to the nocturnal! 
parency of the atmosphere. Observations are made 


three times every night by the lighthouse-keepers, as 


to which of the adjacent lights are visible. Coml 
ing the results for several years gives the percentag 
of nights on which each light is seen. The equation 


of the range of visibility and a graphical construction 
serve to show for each light in all 
of transparency of the air is needed to render the light 


cases what de QT 





visible. A curve may then be constructed with the 


transparency of the air and the visibility of the lights 


as co-ordinates. From this it appears that during 


half the year the coefficient of transparency per kilo- 


Me 


meter exceeds ‘1 in the Atlantic and ‘932 in the 
ditterranean. Similar curves give the transparency 
at different points along the coast, and during the 


four seasons. 
The third memoir treats of the apparent brightness 


| of alight caused by revolving the system of lenses 


With a cer- 
tain velocity, a flickering effect is produced, but with 


employed with greater or less rapidity 


an increased speed the light becomes steady with an 
intensity one or two tenths less than would be ob- 
tained by distributing the light uniformly around the 


horizon.— Comptes Rendus, \xxxi, 1096. 





The Test of Kerosene Oil, 
_ 
All the accidents and loss of life that have occurred 
in this city from kerosene explogions since last May, 
have been from oils sold as safe, and claimed to range 
Not one 
the tests and facts 
Che 
tests, in every case, show that they commenced to 


from 110, 130, 150, and over 160 degrees. 
of these was a safe oil to use, and 


vo to show that they were not properly made. 


flash at a very low temperature, and flashed at every 
5 and 10 degrees, until the naphtha was sufficiently 
} 


evaporated. A very little naphtha in a good oil wi 
In oil that only flashes at 112 


or 130 degrees, the addition of one per cent 


render it dangerous. 
»f naph- 


3 degrees, and two per 


tha will cause it to flash at 1 
cent. of naphtha at 92 degrees, ard so onto 40, for 
the simple reason that any oil which | s ata low 
temperature will give off un inflammable vapor ata 
still lower temperature, which vapor will be 
out when it is mixed with any other oil 

One serious trouble is that the test re 


law is not safe, and it is because the law recognizes a 


v test, say 110 degrees, as safe that manufacturers 

n t. Dealers who care nothing for the lives 

f ot will adulterate it with cheap benzine or 
naphtha because they can make a few cents extra. 
nd consumers buy it becauseit ischeap. The reme- 
ly of this w e matter lics with the consumers; let 
t la bi test. and buy only of responsi- 


panies and Board of Underwrit- 


ler great and important service, by insuring 


no | stock, ves where a low grade of oil 
: r kept. They have already learned a 
t l by exp nee, and to their own serious 


n they insured various grades of petroleum 
without making a distin 


tion between the heavy and 


} 


the more safe and especially dangerous oils. 





Vv B der 
Lighting of London. 
eee 
From returns made in reply to government inquir- 
the following remarkable particulars have been 
gained: The total amount of capital invested in the 
eight metropolitan gas companies is £10,000,000. The 


xpenditures in 1874 amounted to £620,000, of 
vh per cent., or £479,000, was paid for new 
clfinery £122,000 
and the remaining 5 


20 per cent., or 


additional mains; 





, or £27,000, for new and additional meters, 

fresh land and charges. In mid-winter some o¢ 
the largest gas works have to send as much as 17,000, - 
000 cubic feet of gas in the course of the night. Some 
of t asometers now 140 feet in diameter and 
feet high, or as large as a good-sized amphitheater, 
nd have a capacity of upwards of a million cubic feet. 
The gr quantity of gas supplied to the entire met- 
’ now is as much as 14,000,000,000 cubic fee t 
per annum, which is at the rate of 38,000,000 feet per 
diet lo preduce this enormous volume of gas about 
1,500,000 tons of coal require to be carbonized or 
‘* cooked ” in the course ofthe year. Each ton of New- 
stle coal produces on an average 10,000 cubic feet 


gas and 1 cwt. of coal about 24 bushels of coke. 
I'he cost of the coal alone for lighting London with 
is amounts to £1,750,000 per annum. The value 
f the ‘‘residual products,” such as coke, the breeze, 
the tar and the ammonia liquor, arising from the de- 
tructive distillation of the 1,500,000 tons of coal, is 
£709,000 per annum, The “‘gas rental” 
»f the entire metropolis is just upon £3,000,000 sterl- 


as much as 
ing, including rather more than £250,000 paid for 
public lamps, s) that not quite 


for t} 


the gas supplied ‘‘per meter.” 


£2,750,000 are paid 
The total length 
f the streets of London, according to act of parlia. 


ment,is 2500 miles. The total length of the gas mains 


throughout London is probably 5000 miles. The 
number of street lamps throughout London is 54,000 
odd, or one lamp to every 80 yards of roadway. The 


gross cost of erecting the 54,000 street lamps could 
| not have been less than £135,000. The street lamps 


ynsume just upon 1,000,000,0@0 cubic feet of gas per 





annum Iron A 
} 
Diphtheria. 
—_ 
About a year ago, Dr. Stephen Smith, of the New 


York Health department, published some useful sug- 
gestions relative to diphtheria which are well worth 
remembering. Under the heading of precautions, in 
addition to the removing of sources of sewer gas 
escape as mentioned above, he advises the removal 
of every kind of filth from around the house, the 
gand whitewashing of dirty walls, and the dis- 
infection of cellars and ventilation of all apartments, 
especially those which have been occupied by people 
[t is well, in such rooms, not 
imewash the ceilings but to paint the wood- 
, boil or subject to a high degree of heat every 


g with disease 


] 
| 


sufferit 
ymnlv to 
rticle that can be so treated, and expose the room 
ind its contents to currents of fresh air for at least 
1 week before reoccupation. Children that are well 
hould not be allowed to kiss others affected with 
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sore throat, or sleep in the same room, or use toys or 
other articles previously handled by the sick. It is 
safer to isolate ill ones from all the family, except, of 
course, the necessary attendants. The air in the 
sick room should be changed at least hourly, and all 
discharges from the mouth and nose should be re- 
ceived into vessels containing disinfectants, such as 
solutions of carbolic acid or sulphate of zinc, or upon 
cloths which are to be immediately burnt or else 
boiled or soaked in disinfecting fluid 

Diphtheria, like many other serious maladies, is 


not difficult to check if attended to in time: but it 


frequently baffles the highest skill if allowed to run. 
Its distinctive feature is the formation of a false 
membrane tn the throat, which shows itself in grayish 
brown patches. Sometimes the whole membrane 
forms suddenly; but as a rule, the patches first ap- 


pear accompanied by fever and 


the 


prostration. The 


first symptoms of disease, sore throat and ab 
normal heat, are too often considered as premonitory 
of a simple cold; but there is no necessity of such 
error if parents will carefully examine the throats of 
their children as soon as soreness is complained of. 
The patches can almost always be well recognized, 
and a competent physician should be instantly sum- 
moned. Tomemade remedies and gargles should not 
be depended upon; and the only treatment worth 
practising before the doctor arrives is to administer 
pounded ice, the use of which was found very effectuas 
during the ravages of the disease in the Oneida com- 
this State. 
peculiar to the winter months may lead to increased 
numbers of cases of the malady. 
to keep in mind that there are but three safeguards: 
first, cut off the foul air; 
in the family; and 


mediately.—Scientific American. 


munity in The prevailing dampness 


It is well therefore 


second, watch sore throats 


thirdly, summon the doctor im- 





Steel Making Among the Hindoos. 
ae ees 

vr. A. Hunter, a contributor to the Art Journa® 
says: The fuel employed by the steel making Hin- 
doos is hard, dense, charcoal, of the wood of 
the babool, or some species of the acacia. When the 
steel is melted the heat is kept up steadily for an 
hour or more, and the furnace mouths are closed with 
clay to exclude cold air, and to allow the metal to coo, 
slowly. 


made 


Next day the crucibles, when cold, are bro 
ken, and the lumps of steel removed and sorted into 
the different sizes for knives or small tools, daggers, 
spear heads or saw blades. The lumps of steel are 
called oollies, and they find a ready sale in most of the 
markets of India, at ls. per pound. 

Till very lately there was a considerable export 
trade of Indian wootz steel to Upper India, Persia 
and Damascus. One of the peculiarities of this steel 
is its malleability and ductility, combined with great 
toughness: it requires to be worked, however. ina 
peculiar way, as it is easily spoilt if the heat be to 
great. The general rule is not to urge it beyond a 
dull cherry red, and not to keep it too long in the fire, 
as it becomes brittle and liable to crack if made white 
hot. 


the size of the work, and the quicker the hammering 


Very heavy hammers are used in proportion to 
the better are the tools or weapons. If the heat has 
been too great the steel is spoiled, and it cannot again 
The 
for this is, that a portion of the carbon has been burned 


be restored to its pristine malleability reason 
away, and the metal has been reduced to a hard brit- 
tle iron, which opens into cracks »nd will not weld. 
To remedy this defect it is beaten out with soft mal- 
leable iron in bars, embedded in fresh charcoal, and 
covered with pieces of hoofs and horns, or old leather, 
and thus partially converted again into a soft steel. — 


Scientific Press. 





Invariable Weights.—A question has been 
raised as to variability of platinum weights in process 
The Warden 
recent report, that the weight of the English platinum 


5 


of time. of the standards shows, in bis 


kilogram of the Standards Department was found in 


1875 to be practically unchanged since it was weighed 


with the greatest care and accuracy, in 1846, and that 
its utmost possible loss of weight in that period could 
not have exceeded three parts out of 10,000,000. But 
thongh the platinum standard weights have thus been 
found unaltered by atmospheric influences, the slight 
changes observed in a few exceptional cases being at- 
tributable to improper preparation of the metal, yet 
pure platinum is too soft a meterial to stand the friction 
of much use without losing some of its weight. This 
defect, it is found, may be remedied by combining 
with the platinum about 10 per cent. of iridium. An 
alloyed metal is thus produced as hard as steel, such 
as has been adopted ‘for the new international stand- 
ard kilograms by the Metric Commission at Paris. 





Waste of Water.—Mr. Gale, the engineer to the 
Glasgow Water Committee, recently read a paper de- 
tailing the results of some experiments he had made 
in five districts of the city discovering and reducing 


the waste of water, in the course of which he stated 
that he had found the defective fittings consisted of 
three classes—viz, burst service pipes, fittings out of 
repair, and fittings wanting in conformity with the 
rules. The result of attending to these defects bad 
been a waste reduction of 25 gallons per head, or 
127,375 gallons per day over the population using 
water inthe districts. The committee authorized fur- 


ther experiments to be made. 





PRICES OF FOREIGN AND DOMESTIC GAS 
COALS. 
{Reported Expressly for this Journal.] 
MARCH 2, 
DELIVERED IN NEW YORK. 


1876. 


English Cannel. 


Ince Hall $17 00 @ 18 00 
Kirkless Hall ores inet ake Set 1650 @ 17 00 
English Caking Coals. 

Newcastle Gas an ; . £5 50 @ 00 00 
Liverpool caking....... “on 1150 @ 1200 
Kritish Province Coals. 

Pictou .. is eaieanbat ; =a 2 00 
Biock House—At Mines, $1.87, Gold... aS . 200 
Caledonia—At Mines, $1.50, Gold. ; 0 00 
Little Glace Bay—At Mines, $1.75, Gold ‘ . 000 


Lingan—At Mines, $1.75. 
Sydney—Old Mine..... . 
- Reserve, $1.75, Gold Mine : 0 Of 
x International.. re : 
Duty, 75 cents per ton, gold. Freight to New York $2 00 
currency. Cost of above coals delivered in New York, ¢ 
@ $5 00, currency.) 
Pennsylvania Coals. 


RS 5 0 00 


Penn Gas Coal—At Amvoy - ° . 2560 @O09 
Westmoreland—At Amboy...... wins 560 @0 wu 
(In New York both the above coals $6 00) 

Shafton oer 650 @0 00 
Youghiogneny 600 @o000 
| Waverly 6 00 @ 0 00 
West Virginia Coals. 

MurphyRun mH @ 000 
Despard. ee se fiat 650 @ 000 
West Fairmont... ; 650 @ 0 of 
American Gas Coal 7140 @ 0 00 
Fairmont. 650 @ 000 
Newburgh Orrel ; 650 @ 0 00 
Pinnickinick..... ; = ...650 @ 0 00 
Cloverhill of Virginia .600 @ 6 BM 


McKenzie Compound Mixture : 
American Cannel! Coals. 

Peytona of West Virginia.... $12 50 

Darlington of Pennsylvania. . E 


@ 00 00 


Cannelton Cannel........ _ 11 00 
Red Bank—at Philadelphia..... . cine 6 50 
* at South Amboy... <— . P 7 25 
Asphatlits. 

Albertite of New Brunswick..... - $2100 @ 00 
THERIGOE TOVEROOR occu cc cisnvccesas : - @ 1406 
The Penn Gas Coal Company have contracted with the 
PittsburghGas-Light Co, furtheir entire supply for th en-- 


suing year from their Youghiogheny mines. 


Within the iast week contracts have been made by some 
of the companies in New York for about 200,000 tons of Penn, 
Westmoreland, Waverly, Youghiovheny, and the West Vir- 
ginia caking coals—at $6°00 per ton a reduction of ™ cents 
from last years’ prices, 





Gas Stocks. 
quotations by W. B. Scott & Co., Bankers, 
24 Prine Street, New York Ciry. 
Marcu 2, 


L876. 


3?” All communications wiil receive particular attention 
-_ 
Gas. Co.'s of N. Y. City. 
Capital Pa) Bid Asked 
Harlem fa #1,850,000 50 130 133 
Manhattan....... 4. 000.000 50 «(270 
Metropolitan... 2,500,000 100 160 161 
3 Scrip... $1,000,000 1o4 105 
7 Bonds. . 500,000 
Mutual 5,000,000 100 109 110 
New York... 4.000.000 100 150 153 
Central, Westchester 166.000 50 100 105 


Gas Co.'s of Brooklyn. 


Brooklyn .............. 2,000,000 25 m1) 
NN Soaicccotacsess 1,200,000 20 100 1 
sis Scrip 100 ( 
Peoples a : 1,000,009 10 70 
= Bonds -- & 325,000 
Scrip 300,000 R4 Q 
Metropolitan 1,000,000 100 70 8 
Nassau . 1,000,000 ”»5 100 1 
Ctfs.. 700,000 95 18 
Williamsburgh : 1.000.000 50 14 
sa Scrip 100 lt 
Out of Town Gas Companies 
Buffalo Mutual, N. Y 750.000 100 0) 
Baltimore, Md 2,000,000 100 175 


25.000 . : g 


Brockport, N. ¥ 


Citizens, Newark. 500,000 70 ? 
De rby of Conn 160,000 100 - i. 
East Boston, Mass. . 25 112 
Hannibal, Mo 100,000 100 ate) ( 
Hartford, Conu 700,000 25 41 { 
Hempstead, L 10,000 100 ee LO) 
Jersey City ‘ 886,000 . 160 
Jamaica, L. I.... - 25.000 100 rt (i) 
Jacksonville, IJ...... 120,000 50 8&2 
Lewistown, Maine... 100,000 100 75 
Lima, Ohio............ 60,000 100 10 
Laclede, Mo....... 1104 123 
Pe oples, Jersey City ° 125 135 
Peoples of Albany 1,000,000 100 31 {0) 
Peoples of Baltimore 25 964 
Rochester, N. Y...... 100 = 50 : 
Richmond Co., 8. I. 300,000 . 100 105 
Fort Wayne, a LOO nA. 105 
Woonsocket, R. L.... 150,000 100 100 
Halifax N. S...... $00,000 49 148 150 
Hamilton, Ontario... 150,000 1) 1124 


The following stocks were sold at auction 
{8 shares Peoples’, of Baltimore, 24 shares 
of Baltimore, Md., @ 175; 120 shares Laclede, St 
Louis, Mo., @ 1104; 25 shares Buffalo Mutual, @ 50 


20 shares Manhattan, @ 270. 


@ 96 i . 





TO GAS COMPANIES. 


JACOBI’S IMPROVED 
APPARATUS FOR DRYING COAL 


IS SIMPLE. INEXPENSIVE AND EFFECTIVE AND A COM- 
PLETE SUBSTITUTE FOR THE STORAGE SHEDS NOW USED 
Address for particulars, JACOBI & WARD. 

217 Scott Street, Baltimore, Md., and 
401-2t 167 West 49th Street, New York. 

T= ATTENTION OF MANUFACTURERS OF 

COAL GAS ir called toanew Process for Making 
Gas from the Hydrocarbons distilled from Bituminous Coa 
ut a low temperature and Water Gas, so combined as to uti!- 
ize the entire luminiferous capacity of the coal, thus avoid- 
ng the destructive action of Incandescent Coke 
Iiydrocarbons, and insuring the greatest possible 
and « 


upon the 
economy 
onvenience in manufacture. 

For particulars inquire of Dr. M. W. KIDDER, 47 India 


Street, Boston. 401-12t 


Gas Works for Sale 


in a thriving, growing little city of seven thousand inhabit 


ants, in North Western Ohio. Price, $75,000. Good terms 


is to paymeat. No letters answered unless reference |s 
A. M. CALLENDER & CO., 
01 


401 Office of ANERICAN Gas-LIGHT JOURNAL. 


THE LOWE GAS PROCESS, 


S. A. STEVENS & CO., 
SOLE AGENTS. 

ROOM 87, ASTOR HOUSE. 

Box 1110, NEW YORK. 


given. Enquire of 


P. O. 
AND 
430 Watnut Srrert, PH™mADELPHIA. 


TO GAS-LIGHT COMPANIES, 


\ PRACTICAL GAS MAN 
4 CHASE or Lease 


A Small Gas Works. 


making from 3,000 to 10,000 cubic feet of Gas perday. Ad- 
jvess, With full particulars, HENRY PORTER, 
409-2t Supt Gas Works, Cold Spring, N.fY 


£00 


WISHES TO PUR- 
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CHAPMAN VALVE MANUFACTURING CO. 


TANUFACTURERS OF 


ee 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 


| 


These Valves have been in use for several years, and a pronoit i by all wh 
have used them to be 


bid 


The Best Gas Valves Ever Made. 


bi lie 


They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to Bassirr metal, specially prepared for the purpose, and superior to all 
other metals used for the seats of Gas Valves. t does not corrode under any e 
ces to which it is exposed. 


MM 


p 3 
| 


i 
a 


ircumstan 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuUT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


St 


f 
' 
a hen 





t 
We refer to the following named Gas-Light Companies among the many that have 
used these Valves : = 

BOSTON GAS-LIGHT COMPANY, BOSTON, MASs. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN. M; 8S LYNN GAS-LIGHT COMPANY, LYNN, MASS 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. | FITCHBURG GAS-LIGHT COMPANY, FITCHBURG, MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. t CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. ¥ WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH, N. Y¥ 
. € 

GAS AND WATER VATVES } INCH TO 30 INCHES DIAMETER. STEAM VALVES INCH TO 12 INCHES DIAMETER 
BT tt 


PATENT IMPROVED GAS EXHAUSTER. 








P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 
S. S. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are soine of the advantages we claim for this Exhauster over all others 
rirst.—It is simpler in its mechanical construction than any other Exbauster in use. 


SECOND.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
tother part to get loose on the inside and stop or break the machine. ‘The internal operating parts, therefore, can not get out orde 
id hence require no care or attention. 


lHinp.—-Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and attended 
All changes, adjustments, and repairs are made from the outside The journal beari f necessary, can be renewed in a few 
hinutes. 

PouRTH.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction oi 
ear, ‘Phe machine is therefore operated with less power than any other 

Firra.—They are built in the most complete and substantial manner, with steel shafts and improved iourna enrings, and their 


rability is almost without limit. 

We build them of any required capacity, large or small, adapted to any kind of works or p 

Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of each sizg 
d refarences to parties using them. P. H. & F, M. BOOTH 
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PE 


OFFER 


AND 


Their Property is located in the 


No. 11 Merchants Exchange, Phil’a, 
PLACES OF 
Pennsylvania Railroad, Pier No. 


366-1y 


CA 


Offer for sale the following Coals, 
delivered at RICHMOND, Va.: 


CANNELDTON 


Swe N = 

OF WEST 
from 
ginia, 


ubic feet of GAS of 64°54 CANDLE POWER: 


Per cent. of Ash in 
VOLATILE 
Matrer. CoKE CoaL Corr 
35.1 64.9 2 6 
MAXIMUM YIELD, 5.06 


—gave 16 14-100 Candle-Power. 
Cc 


SALES AGENTS 


(H. W. 


SCOTCH CANNEL COALS. 


= SUBSCRIBER IS PREPARED TO CONTRACT FOR 

the supply of all the principal SCOTCH CANNEL 
COALS, Prices. and Analyses of the various Coals will be 
torwarded on application, 


JAMES MCKELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHIED 1840. HT -1Y 


- WREN’S GAS WORKS. 


W. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
] AVING GRANTED THE USE OF ONE OF 
my Patents to the Gas-Light Company of America, 
and settled my claim against them, I inform the 
that i continue to erect the Works known as 


Wren’s Cas Works, 


and sell Licenses to use my Patents for 
Petroleum. 

Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 
tions of my various processes, would it nut be well to make 
success sure by trying the plan of thejinventor. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much che oe r 
than by any other method, Address as above, 39 





profession 


making Gas from 


THEIR 


COAL, CAREFULLY SCREENED, 


PREPARED 


GAS COALS. : i +? 
TH Ee 


YN GAS COAL COMPANY 


FOR 


———f fp 
Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 


90 Wall Street, New York. 


SHIPMENT 


2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. dy 


NELTON COAL CO. 


VIRGINIA, 
their Colliery at CANNELTON, Kanawha Cotinty, West Vir- 
CANNEL, | 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 | 18 over 43 candles. 
COKE 32 bushels, of good quality. 


CANNELTON © 


AKING COAT. 


Sulphur in Specir. GRAVITY 

CoxKE. Oortt. VOLATILE Coan Gas 
MATTER. 

.82 1.48 «66 1,289 476 


cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb.. 


OKE, of very fine er pounds produced from one ton of coal 


- TATNALL LEA, 
(PE RKILNS & JOB, 27 South Street, N. Y. 


Ireasurer, P. O. Box 17 47 Philadelphia. 


%1 State Street, Saibes. 


BENEDICT & SON, New Haven. 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8, Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec'y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
ng, 111 Broadway, 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 

This Company offer*their very superior Gas Coal at lowest 
ma: ket prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

lt has been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; ng Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N , Y ‘; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, RI. 

Best dry coals shipped from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels. 

224-l¥ D 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 

Wharvea Locust Point 
Compasy’s Office, 15 German st.,} Baltimore. 

Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
L a Company, New York ; Jersey City Gas Light Company, 
Wide. W ashington Gas Light Company ; Portland Gas Light 
Cc ompany, Maine. 


*,." Reference to them is requester} 4-ly 


‘GWYNNE 





NEW YORK AND CLEVELAND 




















































GAS COAL COM’Y 


Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of the(r 
justly celebrated, and acknowledged superior GAS COAL, 
‘any point reached by railroad or navigation. On most fay r 


able terms. 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 


Branch Office—C, & P. RR. Coal Pier 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohlo. 
W. H. WATERBURY & CO., General Sales Agents, 
851-ly 137 Broadway, New York. 


PEYTONA 


CANNEL COAL 


From West Virginia. 





Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
Purifies 4,510 feet to the bushe 


| of lime. 


8S. E. LOW, Secretary, 
Office, 58 Broadway. 


OFFICE OF THE 


NATIONAL COAL GAS COMPANY, 


No. 4 Warren Street, New York.” 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President, 
A. H. ALLEN, Secretary. 
Wm". J. VALENTINE, Treasurer. 
GEORGE W. HARRIS. Engineer. 


This Company is the owner of the GWYNNE-HARRIS, or 


| AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 


of superheated steam, under what is known as the 


AND HARRIS PATENTS. 

This process has been fully tested nearly 50,000,000 cub! 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that it isthe greatest improvement ever made 


| in the manufacture of Gas, either for Lighting or Heating 
| purposes, 


With half aton of Anthracite Coal 150,000 cubi 

feet of Gas per day is made from three benches, and the labo! 

is sosmall that one man can attend three or four benches. 
The process can be put into either Coal or Oil Gas Works 


(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benches, The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have found it not only far better, but ac- 


| tually cheaper than atmospheric airin making Gas, with the 


use of “* petroleum and its pruducts.” 
Further information, and terms of sale of rights will be 


given, upon application to the Company 348-ly 
Portland Cement, 
Roman Cement, 
Keene’s White Cement, 


Noumsers 1 anp 2. 
From best London Manufacturers, 


FOR SALE BY 


S. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. 344-1y 
t@ Remit 10 cents postage for “ Practical Treatise ov 
Cement.” 


B. E. CHOLLAR, 
GAS ENGINEER, 


| 914 OLIVE STREET, ST. LOUIS, MO. 


| 


| 385- 
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THE WAVERLY COAL AND COKE CO. “Avertisers Inder, 


Offer jor Sale the ¢@~ In looking for advertisements, see figures 1 to 12, wi 


ts, at head of advertisement pages. 


7 ie me C ~ATEZ . | _— 
Y OU ( L] lO H EN Y COA GAS BURNERS, APPARATUS, ETC. 
I I Ps = American Meter Co.—West 22nd st., N. Y., Arch and 22d 


st., P , 5448 Washington st., Boston.... . wa mee 
yr 7 a) A! _- ; ’ Cast Iron Gas and Water Pipe—S. Decatur Smith, York and 
DOUBLE SCREENED, Moyer streets, Phila, Pa........... Bee 
; ee eee b : : : ast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles southerly ielphia Pa shay anxcabecictemekddeeeke aioe 
of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for | Cast Iron Gas and Water Pipe—Jno, McNeal & Sons, Bur- 
GAS PURPOSES. ngton, N. J. ens Peer 
Fran 1 Foundry and Pipe Works Jas. M: arshall «& Co., ’ 
The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company onthe *° Nineteenth street, Pittsburgh, Pa........ = 
Youghiogheny . . ; Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass.. 
oug g y- , 248 North 9th st., qghila. , Pa 
and Cartwrimht.....csecsvessas 
Griffin & Co,, 12th and wares: 











s-Burners—C, Gefrore 
> J 


Full particulars can be had by addressing 








PERKINS & JOB, Agents, “sects 


. Eg : 7as Meter Mar ia Pa Harris & Bro., 1117 Cherry 3t., 
27 South Street, New York. Philadelphia, P peices 








91 State Street, Boston. Ps chel za HSGauued 8 Broadway... 
Clay 1 -, CLK J, om Cautier & Co., cor Greene 
TI - . ? _—— . snd Easex streces, Jersey City N. J. 
TORRANCE,MERRIAME&CO., J. H, GAUTIER & CO., {02202 ig wont cn ae mem 
Hurdles, iM al ihates in L ime Hur dle. Co; , Geo. W. Jay, 
> o> " r r r a J . eee : reas., No. 3 Railroad Square, Haverhill, Mass. #Fe 
1852 rRoOyY, N. Y *s 1876. CORNER OI! Lava Tips and Se tch ss Charles H. Meyer & Co, , 227 
Chestnut street, Phil. Pa... - 
1 National Tube Works Co., 78 William St, N. Y. 
MANUFACTURERS GREENE AND ESSEX S TREETS, I at t r mically S otted Wood Trays John L. Cheesman, 
i7 and 149 Avenue C,, N. Y.... cake 
a i y DOW? — v y ‘ P y Patent Gas Exhauster h & Sayre, 95 Liberty s e 
OF THE GENUINE | JERSEY CITY, N. J. Seren lage opp pmo cade “dh By me Ce 


Agent for U.S. San Francisco, Cal.; Henry C es 


SABBATON MANUFACTURERS OF beaming nh ig = ee a 


Gas Exhauster—S, S§ Townse nd, Agt., 31 Liberty 


Clay Gas Retorts, °° ivteus 
voke Shovels, Gas House Tiles, cc rcp eo 


espard 
WITH EITHER New York 


one: or ) Handles. Fire Bricks, Etc. Etc. tre So keke en 
o> 





an 


nue Pit tsburgh, Pa.. 


Penn Gas Coal Co,—11 Merché ants’ Exe ws hil. and 90 


‘Ground Clay, Fire Brick and | Waistreet's, 5 








j - 6 
na ¢ sane ¢ oal—s. E, Low, 5S Broadway, N. a 6 
WELL KNOWN AMONG Fire Sand in Barrels Phe Newburg Orrel Coal Co.—Chas. W. Hays, Agent in New 
5 | Ws York, as ty Building, 111 B’way, Room7. ....... is = 
The Principal Gas Compa- | LWA] "HAN? ryrco | Gas Coal—sz 8. Gay Street, Baltimore, Md.. 6 
5 AL A Ss } We oreland Coal ¢ 230 South 3rd Street, Phil. Pe, 
nies throughout the Country. Yougheogheny Coal “Perkins rs Job, 27 South St. N. Y.... 7 
wa ; rm FOUNDRIES. 
393-1) U, GREGORY 7 » 
Prices Repucep, and Shovels delivered in gpg weber" a baa age sataintedstvucnncd ia 
New York per lots of one dozen Or more. RILEY A BRICK & co : Cast-Iron a and og B. S. Benson, 52 East Monu- 
, . ° ° TRERE PELSSG, TL eeTN ls BES. xivce Sec kwsebabyunevese sess ees 
Orders solicited. 3od—6 : eens _ Continental Works—T. F. Rowland, Gre e npoint. 
Sis MANUFACTURERS OF Camden Iron Works, Camden, N. J.—Jesse W. Starr & Son. 
Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
CLAY RETORTS CAST IRON PIPES, |, 3's.2u.7 "iain f 
9 * Mill Street Foundry.—Geo., Stacey & Co., Cincinnati, O.... 5 
IOP TATR AWN 1AQ National Foundry and Pipe Works—Wm. Smith, Carroli, 
Y RETORTS FOR WATER AND GAS, Pike, Smallman & Wilkins streets, Pittsburg, Pa. . 
Cc A s | ALSO Oregon Iron Foundry.—Herring & Floyd, 740 Greenwic n 
3 street, N. Y eeersesesiccscersveesesesevedl 
| 7 1 iror orks orris, Tas ; ( 7 “iphls 4 
a | GAS WORKS AND MACHINERY CASTINGS Pascal tron Steam andl Gas Pipe C0. Hrovidence, oy agg 
JOSEPH CLIFF & SONS. _ OF EVERY DESCRIPTION, ne A. Branch, Agent me 
| pa: 112 Leonard Street, New York. WATER METERS, PUM PS, ETc, 
WORTLEY, LEKDS, KktLPyY A. BRICK. W. W.CAMPBELI Cast Ir soa bo a - ater and Gas—Riley A. Brick Secs 
nara street, . coer eecsesese v0 
— : Valves for Water, Steam and Gas—Ludlow Valve Man’ zg 
ENGLAS! | Gas Engineers, Co., 940River street, Troy, N. Y +r Sak ee eae oe 
| 
| 


Are open to arrange with a respeetable and responsible firm | AND PARTIES ENGAGED IN THE BUILDING OF CLAY RETORT WORKS. 


B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. § 
for the sale of their 


| - 
| < 4 > 4 Cheltenham Fire Brick and Clay Re tort Works—Evens & 
| re As WORK =. Howard, 916 Market street, St. Louis, Mo.... .. 
Patent Cla Gas Retorts Manhattan Clay Retort Works, 15th st., near Av. N. Y. 8 
y 9 | who desire information regarding PETROLEUM GAS, either | Philadelphia Fire Brick Works, Vine and 23d sts., P ila 3 
. for use pure or for enriching. are requested to address. sta — —_ — . es 
For the United States and Canada. Perera axed ’ LAMIPS, STOVES, PETROLEL ge Ere. 
| ing particulars. ID. PAT N Lamps—M. B. Dyott, 114 South 2nd Street, Phil. eee 
These goods are very superior to any yet made, and are | eee : mn arr. . Patent Lamp Post—J, W, Graham, Chillicothe, gos or 
specially suited for export, being so strong and well made. | 363-unl freverton, Northumberland Co’ Ya A. M. Callender, office of this Journal.. 
J. C. & Son would deliver at New York or other port—the a FOR SALE WEISCELLANEOUS, 
rm of Agents would then take all expenses and responsi- | ’ \ ysis and Testing of Gas Coals—Prof. Henry Wurtz, 
They can be delivered at such prices as will assure | Are i ta ‘a Ge ne Lt G a EB * Ae. er—William Farmer “i 
. LT ite ne ene iaS y F as ‘mer, 
a very large trade. References given and required, 2t | 200 : ons 111 Broadway Room 95, N. Y 5 te 


Brass Cocks, Plumbers’ M: terials, ete. ete. - “McNab & Har- 


i . , 7 x > ‘ n Manufacturing Co., 56 John "Ss SRS CPR 7 
MITCHELL, VANCE & co., CANNE L CHI PS. Cements—S. L, Merch: unt &C ompany, Xs South st., N. Y. 
| 


Manufacturers of Contractors for Gas Works, Etc.—Murray & Bake r, Fort 





Address H. E. HOY, Wayne, Ind ine : ga asians sas acess 2 
r- os nk 7 es ? : Fodell’s System of Bookeeping—A. M. Callender & Co., 4z 
CH AN t »ECLUI ER Ss 84 New Street, N. ¥ Pine st., New York. - PRP E Sp err re 1 
J | Gas ro neer—B, £. Chollar, 914 Olive St., “St. ‘Louis, Mo. 
And Every Description of | ( ight Company 0 if Ame rica, 63 and 64 ‘Drexel Building, 
7 " - } "Ne W York e . : = 
GAS FIXTURES, Z ide--A. M. Callender & Co., 42 


| Kidd’s Gas Consu mers Guide—A 
ee 2 ee ee ee oT ee ee 
ee ee os Massachusetts Institute of Te chnology Samuel Kneeland 
fine Gilt Bronze and Marble Clocks, warranted best Time- Boston, Mass toe tees cette ern eer scene cers 
keepers, Mantle Ornaments, &c. vie: MACWTS vatio ion nal Coal Gas ¢ ompany Hi. P. Allen, 4 Warren street 
| y ae er re ee 6 
| 
; 





Salesroom, 597 BROADWAY ao School of Mines, Columbia College, East 49th st............ 9 
* i ? aw 238 CANAL ST. Screening Shovels- He srring & Floyd, 740 Greenwich st., 
Rear Entrance 140 Mercer Street,) = New York..... 10 
NEW YORK, Scientific and Practical Chemist and Geologist—P rofetsor 


furnishedciadesigns for Gas Fixtures for Pablic Churche Henry Wurtz, 12 Hudson Terrace, N. J......... 7 


: * = —— Screening Sho s—G. W. D 25 h 
Public BallsLodges, &c.f eening Shovel Dean, 1258 Broadway, N . - 
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PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


see” Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 


vew von JOHN McNEAL & 


FIRE BRICK AND CLAY 


Retort Works. SONS, 


Se” Established in 184% a8 MANUFACTURERS OF 


(Branch works at Kreischervile, pee’ island.) 
R. KREISCHER & SON, Cast Iron Gas and 
pte Water Pipe. 


58 Goerck Street, cor. Delancy, NN.’ 











GAS RETORTS, TILES « FIRE BRICK Works—Burlington, N. J. f 
: == - : : . Of all shapes and sizes —— 
yo. a. Having withdrawn from the firm of R. D. Woop & Co,, the 
sare ” fuse! Aik ¥—t.6- Tit He FIRE MORTAR, CLAY AND SAND. practical management of which we have had since the organ- 
: - - Articles of every description made to order atthe ization of that firm until June 1871, we have now completed 
shortest notice, our Works for the manufacture of CAST IRON PIPE and 
Pe Ge: B. KREISCHER & SON | Castings generally 


| Having immediate rail and watercommunication with New 
CHAS. H. MEYER & CO., York and Philadelphia, as well as the coal and tron regions 
we have every advantage of situation. 
297 . > ¢ > ; ‘ . 
227 Chestnut Street, Philadelphia, Pa., Our experience in the manufacture of Pipe for a great many 
IMPORTERS OF years, has enabled us in rebuilding to practically apply Ma- 
chinery and Fixtures of the very best character, to insure 


LAVA TIPS AND SCOTCH TIPS. »~=7* 


We are now prepared to contract for this class of Castings 
ALL ORDERS DELIVERED FREE TO NEW YORK. under the most favorable terms, 
or 1y Office and Works Burlington, N. Je 


Gloucester Iron Works, tp 





R. D. WOOD & CO.. 





cate cniale seen bisa vs ae STREET, Tk 
| MANUFACTURERS OF DAVID 8. BROWN, Pres't. r “JAMES ‘ ‘Mowntion Ste'y 
C AS T IRON PI P E BENJAMIN CHEW, Treas. WILLIAM SEXTON Sup’t. P. 
FOR GAS AND : WATER CAST IRON GAS AND WATER PIPE. nel 
ET 


Cast lron Heating and Steam Pipe. Stop Valves. water or Gas, 


Fire Hydrants, 
GAS HOLDERS. W 


MANHATTAN ~ al 


Lamp Posts. Valves, Etc. 
Mathew’s Pat. Anti-Preezing Hydrants, 
400 Chestnut Street. o 
JAMES MARSHALL & CO. 
Franklin Foundry and S. DECATUR SMITH, 














\ 
Pj Work FIRE BRICK & ENAMELLED CLAY aa 
ipe Works, RETORT WORKS. vo 
MA AC RERS O = gel 
GAS, WATER, AND OIL PIPES és £3 ADAM WEBER, "a 
’ ’ 3 bn) (Successor to MAURER & WEBER.) mad 
\a5 iT Tee ona pay iad CAST IRON GAS oi WATER PIPE, PROPRIETOR. fil 
J | = ; J Foundry, Cor. of York and Moyer Streets, Office and ba 15th Street, Avenue C, mak 
PHILADELPHIA. peeeeereren <t thet 
oe Oork,, ISth, 19th, 20th and Railroad Street, Several TI mh 12.3,.4.6; FIRE BRICK AND TILES 7 
Office, No. 23 Nineteenth Street. ” a a tht ~ song mig Ra and 8 Inch f , proc 
Pittsbureh. Pa Cast Iron Gas and Water Pipes on Of all shapes and sizes, (< 
ja See bets i S | hand, for immediate delivery. FIRE MORTAR, CLAY AND SAND. aa 
‘from 3 inch aud upward3 castin 12 ft. len us. ¥ tha 
Ba Sond for Circular and Trice List \ ASe-FITTINGS FOR GAS AND WATER MAINS.~éo | B.. Articles of every description made to order at short ae 
‘ DR Fo 
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SAYRE MANUF ACT URING COMPANY, 


Mackenzie Patent Gas 


And Patent Compensator. 
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LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET 
PHILADELPHIA. 


eMANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TRELESCOPIC—WITH CA 
OR WROUGHT IRON GUIDE FRAMES 
Gale and Rand We are prepared to furnish Holders, Wrought is 





I’. DEAN, Pres’t. UY ji, N. Smrru,Treas, 
F. DEWEY, V. Pres.f OFFICE OF (Cuas. F, DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 
Nos. 63 and 64 Drexel Building, 


P. O. Box, 5131. NEW YORK. 

5 — era { 
THE GAS-LIGHT COMPANY OF AMERICA, owners of | 

the Patent Processes for making ILLUMINATING GAS from | 

PETROLEUM and its products, known as the 


: | Frames, Bench Castings, Condensers, Scrabbers, 
— Drips, Bends, Tees, and all other Iron Work conne o 
d B k P t t Gas Works. Previousto 1868 our Mr. D. built n Gas We 
Wren an arker Patents, | 2% Worm. , Previous to 1808 our Mr. D. built nine Gas 
Gas Works and forty-sia H rs. We f 
ire prepared to treat with Gas Companies and Manufactur- | the erection of all our work, and would ref 
ers of Gas for the use of said processes. panies at the following places, where we have 


| since 1868: 
An examination of the merits of these inventions as dem-| | ancaster. Pa. Barnesville, O 
nstrated by practical experience in alarge number of Gas | Williamsport, Pa. Franklin, Ind 


Works employing them, will not fail to convince the intelli- re wee Pa. Ja paar e, I 
Bs “f : mae s pe eS: * “ ‘ Catasaqua, Pa, oliet, Il, 
ligent Gas Manufacturer of the great advantages derived Kittanning, Pa, Lawrence, Kansas. 
from their use. Hazelton, Pa. Jefferson City. N. O 
Gas of unexceptional quality, of high illuminating power is 


Freeport, Pa, Algiers, N. O., La. 
Huntingdon, Pa. Kalamazoo, Mict 
| Pittston, Pa. Buffalo, N. Y. 


nade at many of these works by these processes, at a cost of 
rom 40 per cent, to 60 per cent, less than an ordinary quality 
{illuminating gas can be made by any other methods in use. | Bernienem (S). Pa 
Gas Companies generally may easily, and at small outlay for} gnaron. pa. y 
making the necessary changes in manufacturing apparatus. | Canton’ Pa Little Falls. N. Y.' 
uuble their net earnings, and supply a much better light to Annapolis Ma Penn ¥ ae 
their patrons, at greatly reduced prices. Parkersburg We st Va \ 7 é y 
The Company respectfully refer to Companies using these | |), hburg, Va : cinnnaek . 
rocesses in this city, Reading, Penn., Chicago and else- | youngstown. © i 
ere, and especially to the Mutual Gas-Light Company of -* 
yetroit. Mich., Whose works more nearly conform in all de- 
tails of construction to the original plans of the inventors 
than those of other Companies. 
For Correspondence, etc. , address to office as above. 


CHARLES F, DEAN, Secretary 





S 
Steutlye nvi e, (), N 
Zanesville, ©. I 
Mansfield, 0, I ) 

| Marion, O. Dover, De 

| Belleaire, O, I ] 
Athens, O. \ 


Company’s Office, 52 


Vuati, 


T. F. ROWLAN 


Continental Works, 


GREENPOINT, BROOKLYN, N. Y. 


ENGINEER, AND MANUFACTURERS OF 


= > 
eT = 
— 








AS-HOLDERS 
OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
ind ther articles connected with the Manufacture and 
ti is, furnishefl with despatch, Plans 
ns prepared, and Proposals given 
ecessary Plans for Lighting Cities, 
rowns, Mansions, and Manufactortes, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 


Office in Philadciphia No. 435 Chestnut St, 
where a member of the Firm can be seen 
between 12 m. and 2 pe m. daily. 
MANUFACTURERS OF 

KINDS OF CASTINGS AND APPARATUS FOR GAS 


WORKS, 
Wrought Iron Roof Frames, 
Re ler thonses, Re torts and all castings re- 





em in. the latest and most improved 
ONDENSERS, SCKUBBERS 4nd EXHAUSTERS 
orts ft m pressure. PURIFIERS, Varying 
daily purifying ce pacity, 


Wrought fron Lime Sieves 


r Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 





st fron guide and suspension frames. GAS GOV- 

ERNORS or REGULATORS, STREET MAINS, from 1% to 

{8 INCHES DIAMETER, for WATER orGAS. Street Main con- 
etl BRANCHES, BENDS, DkIPS, SLEEVES, etc, 


na. § has 
, Su a 


STOP VALVES, from 3 to 30 inches, for both Water and 


Gas, 


Wrought lron Work. 


Smith and Sheet Iron work required in and about 
is Works. 226-tf 
JESSE W. STARR, JESSE W. STARR, JR. 


EVENS & HOWARD, 


Manufacturers of a superior quality of 


« Fire-Brick, Clay Gas 


Retorts. 


Gas Tile, Drain Pipe, Fine 
Ground Fire Clay. &c. 


016 Market Street, St. Louis, Mo. 


TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA 
S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 


HARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 


SHIPPING PotntT—Baltimore, Mad, 


ds 10,000 enbie feet of Gas, with an illuminat- 
ve fover16candles., For 


rty bushels of very superior 
ke, wit ttle Ash, and scarcely any clinker, U4-ly 
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CINCINNATI GAS‘WORKS. EREC1 ED 1871-72-738.—WM FARMER, Ene., 


w ii 





a a allel ga 
a) it a ee a 


“Sas 





©DE GAS 


LLIAM FaAR™M 


sim. qm 





WORKS. ERECTED .872.--WM. FARMER, ENG 


KR. 


ARCHITECT AND GENERAL GAS ENGINEER, 


}upon a!l matters connected with the construction of GAS WORKS, or any other description of baildings 


[li NMOADWAY, TRINITY BUILDING, Room 
_—- om 
VoihbiAs? Busco "ites. 5 
furniah Gomer?! enc wi. 3; 4. deations and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING 


95, 


New York. 


Will 


INVENTIONS: 


Tixpausiurs for Gas and Foul Lime Ventilation, 


pekiniy | 
V7 


Prmping Barrows for Coal, Coke and Lime, 


Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 


Professor Sintm™an, New Haven, Conn. 


Gen. CHas. Roome, President Manhattan Gas-Light Company, N. Y. 


A. W. Benson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 
; ht Company, Cincinnati, Ohio. 


W. W. ScarBorovaa, President Cincit nati Gas-Lig 


S. L. HusTep, President Laclede Gas-Light Compan 


To Gas Companies. 
CHEESMAN’S 
CONICALLY AND DIAMOND SLOTTED 


SOLID WOOD TRAYS. 


2 
> 


PatTenteD October 21, 1862 anp June 10, 1873. 





The above Trays are made from half inch to one and a 
quarter inch thick with a strong centre piece, bars bevelled 


the Diamond Bar Tray crn be used either 


Aiso 
smoothest and most durable Trays in use. 


on Op. 
side up 
are now used by more than three hundred Gas ¢ ompantes 


They 


in the United States and other places, 
JOHN L. CHEESMAN, 
151 and 153 Avenue C, New York. 


GEO. W. DRESSER, 


CIVIL ENGINEER. 


TRINITY BUILDING,} 


ROOM 93. 


Vv, 


111 BROADWAY 


Me 


REFERENCES: 


| Prof. HENky Wurtz,!? Hudson Terrace, Hoboken, New Jersey. 


GEN, A. HICKENLOOPER 
FREDERICK CROMWELL, 


wal 


St. Louis, Mo. 


| THE MANHATTAN 


LIME HURDEES 


after a practical trial have been adopted by over thirty Gas 
Light Companies the last season, some of them the largest in 
the country. 

They are LIGHT, STRONG and DURABLE, made with 
Ash frame and round flexible Rattans. 
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Shipped to all parts of the country. 
Address 


THE MANHATTAN 


LIME HURDLE C0. 


HAVERHILL, MASS, 


J. L. BLAISDELL, President. 
Groree W. Day, Treasurer. 389 


GEORGE H. MORRISON, 
Importing Tailor 


No. 23 East Fifteenth Street, 


(Bet, 5th Av’e and Union Square. 97-ly 








, Vice-President Cincinnati Gas-Light Co., Cincinnati, Onto 


Vice-President Laclede Gas-Light (¢ ompany. St. Louis Mo. 


VANDERVOORT SMITH, Engineer Manhatten Gas-Light (* mpany, N. Y. 
JAMES R, SMEDBERG, Consulting Engineer, San Francise: 


Caa-Tieht Co. (a! 


Kee) the Journal for Reference 


HUTCHINSON’S PATENT 


Strap File and Binder 


Pe ee 


AMERICAN 


| Gas-Light Journal 


Strap File 


BINDER. 











ADVANTAGES OF THE STRAP FILE. 
{ oapettnie 
Ist. It is simple, strong, and easily used. 
2nd. Preserves papers without punching holes. 
3rd. Will always lie flat open. 
tth. Allows any paper on file to be taken off, with- 
out disturbing the others. 


i 
] 
| 
| 
} —— 
We will furnish to our subscribers this important article 
| for preserving in a convenient for m, the numbers of the Jour- 
; nal as it is issued, at the very low price of $1.25. Se 
either by Express or Mail, as directed. 

| By Mail the postage will be 20 cents, which will be add 
to the’price of the Binder. Send orders to 
| 

| 


A. M. CALLENDER & co., 
| 42 Pine Street, Room 18 New York, 
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OR 


CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


flas purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely. Sur- 


passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND- | 


ENCE, and all current expenses. Will purify easi/y sulphu- 
rous gas, wholly wnmanageable by lime, 
monia. Now operating in the following Gas Works: Harem‘ 
New York (21st street); Port Morris; Hunter’s Point; East 
New York Worcester, Lynn and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places, 

Cost 70 cents per bushel. 
of Purifier sufficient. 
daily makes of gas in thousands; 
5),000, $400; under 100,000, $500 
tional 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works, 

t?~ Immediate arrangements are urged, as the demand for 
the prepared composition is increasing so rapidly that delays 
in Supply may Occur. 


under 25,000 $200; under 


GEO, STACEY. HENRY RANSHAW 


GEO. STACEY & CQ., 
MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used tn the Erection of Gas and Coal Oi] Works, 


b- Foundry on MILL STREET; Nos. 83, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 
cinnati, Ohio. 
REFERENCE. 
‘le Cincinnati Gas-Light Co, Baton Rouge, La., Gas Co. 
ir- Indianopolis Gas Co. Saginaw, Mich., Gas Co. 
Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. 


Covington, Ky., Gas Co. Peoria, IIL, — Co. 
Springfield, O., Gas Co, | Quincy, Ill., Gas Co. 
Terre Haute, Ind., Gas Co. ( ‘hampaign, llls., Gas Co. 
Madison, Ind., Gas Co. Carlinville, Il., Gas Co. 


| Bowling Green, Ky., Gas Co 
Hamilton, Ohio, Gas Co. 
Purlington, lowa, Gas Co, | Vicksburg, Miss., Gas Co, 
Nashville, Tenn., Gas Co. | Denver City, Cal, Gas Co. 
kh. T, Coverdale, Eng’r Cincinnati, and others, 


Kansas City, Mo., Gas Co, 
Topeka, Kansas, Gas Co. 








Takes Out all the am- | 


One bushel for each square foot | 
Rights to use for life of Patents, for | 


$250 additional for each adai- | 


WM. STACEY, | 


This apparatus is based uy 


from Crude Coal Gas by mere c 


employed. 

ane Pretovuze & Aupovurin Ci 
ing the quantity of Coal ‘Tar av: 
rifying mate rial to « ake 
Hence, all the 
heavy percentages of Nap! 


pre CESSES ( 


t puril 


The subordinate patent of J 
and thus saves to the purchaser 


ADDRESS 


REMOVAL... 


| 


BUTLER’S PATENT 
Coke and Coal 


| 

| SCREENING SHOVE! 
MADE FROM BEST MAL 

LEABLE IRON AND STEEL 
FURNISHED WITH LONG OR D 


HANDLES 


Perfect in their 
strong, and from their great dura 
vastly more economical than any su 


operation 


stitute. Refer to all the principal gas 
Companies in the country, W 
knowledge them as the *“‘ne plus ultra 
of Coke Screening “hovels. 


| 
Orders addressed only to 


HERRING & FLOYD, 





Sole Agents 
| 
740 Greenwich St., Ne ¥- 

| vr I still retain the original SABBA 
TON LETTERS PATENT, and have granted 
no rights or privileges to any othe 
parties. 

AND PIPE WORKS 
OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 


AND WILKINS STREETS, 
PITTSBURGH, PA 


wmM. SMITH 


Manufacturer of all kinds of GAS and WATER 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 





tically, 
N. B.—Pipe from 3 iach and upwards, cast in 12-ft. lengths. 
3?" SEND FOR CIRCULAR AND PRICE LIST. ggg 


of the principle of Condensation by impact, 
w diffi 


, 
oling ; 


All gas-makers are aware ho 


to the purifiers, even where scrubb: 


i the tray 


thaline 


the space occupied by thes valves and the 


HENRY CARTWRIGHT, ¢ 


PIPE 


We offer special inducements to parties wishing to pur- 
chase. My Ptpe is Smooth, regular in weights, and cast ver- 


Sole Agency for the United States. 


s & 


Pelouze & Audouin Condenser. 


PATENT 


MAY 26, 1874 


With SMEDBERG’S COMBINED BYE-PASS, REVERSED 
FLOW, and DIFFERENTIAL GAUGE. 
PATENT JULY 21, 1874. 


the recent discovery by Messrs. Petouze & AUDOUIN 
or percussion. 

Coal Tar and Water 
liquids are swept on 
rable cost are 


ult it is to separate all the 
and how frequently these 


rs Or washers of large size and conside 


DENSER completely arrests these by-products, increas- 

lable for fuel or sale, reducing the tendency of the pu- 

nd yielding a gas-liquor of remarkable strength. 

are facilitated, while its simultaneous arrest of 
reduces the risk of stoppages to a minimum. 

ily 21, 1874, combines a Bypass with the Condenser ; 


ost and slow action of three 


+} 


valves, together with 
necessary connections, 


The Differential Gauge is so constructed that there is no oscillation of its water- 
columns ; while it indicates inlet pres iter pressure, or back-pressure, at the will 
ot the observer. 

Iv IS POSITIVELY GUARANTI THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
CHANICAL GONSTRUCTION, AND SHALI CHARGE ITS FUNCTIONS SATISFACTORILY. 

‘The Condensers are now us r ordered by the following American Gas Works : 

San Francisco, Cal. (: Louisville, Ky. (2 Oakland, Cal. (1 New Orleans, 
La. (1); Salt Lake City, Utah Philadelphia, Pa, (1 ~ jeowe Ohio (1 Indian- 
apolls (Gras Company 

The following European Gas Works are also using the Condenser with satisfactory 
results 

St. Mande; Ternes A Reims; Bome; Liége: Schaffhouse; Ivry; 
St. Denis; Chateau Thierry ual Florence; Berne: Lock Belleville ; Ver- 

<=} —» sailes ; Orleans Courrieres Geneva Ve vey ; Batavia Frankfort on-the-Main, and 
about thirty others 

The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubic feet, has adopted this Condenser at each of its ten stations : 


JAMES R. SMEDBERG, Consulting Engineer, 


San Francisco Gas-Lig 


ht Company. 
K., 2107 


Green Street, Philadelphia, Pa. 


PROVIDENCE 


Steam & Cas Pipe Co., 


PROVIDENCE, R. L, 


BUILDERS OF 


GAS WORKS 
G.AS-HOLDERS, 


RETORT HOUSE ROOFS, 
PURIFIER COVERS, 

COKE BARROWS, 

WATER TANKS. 

Particut 


Enlarging and Rebuild- 
ing Gas Works. 


AND ManvuFractory CORNER 


to 


ur attention given 


Prrcrpan OFFICE PINE 


AND Eppy Streets. Provipence, R. I. 
President, J. C. HARTSHORN, Treas, 


MAYNARD Secretary. 


FREDERICK GRINNELL, 
F. H. 


10 OrFice, 103 Wasuineton Sr., Cutcaao, Inn. 


FARRINGTON & BRANCH, 
KIDD’S 
Gas Consumers’ Cuide 


‘ry Gas Consumer to ascertain ata glance, with- 
yus knowledge of the Gas Meter,the quantity 
of the Gas consumed. Also the best method 
taining from Gas the largest amount of its light, 
It will be to the advantage of Gas Companies to supply 
heir Consumers with one of these Guides, as a means of pre- 
ting complaints arising from their want of knowledge in 
regard to ther egistration of their meters. For sale by 
A. M. CALLENDER & CU., 
‘42 Pine Street, New York, Koom 18, 


CHICA 


Agents. 


Enables ¢ 
it any previ 
and money value 


‘ 
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HARRIS, GRIFFIN & CO.. 


49 DEY STREET, NEW YORK CIT 


Philadelphia, 





Mar. 2, 1 876, 


1876. 


Penna. 
Y. 


AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 


PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEY. 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 
Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exnaust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contrily 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Scieng 
ean apply, in the construction of Gas Meters, ete., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guu 


anteeing satisfaction 


ANDREW HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, which snould be sent either in Check, P. O, Order, 
or Registered Letter. 

Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 
FODELL, Philadelphia, or 

'A. M. CALLENDER & C“., 
Office GaS-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN'FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. 


WroucHT IRON Pipe 


Gas and Steam Fitters’ 
TOOLS. 
56 JOHN STREET, N. Y. 


t? Illustrated Catalogue and Price sent on application, 
378 3m 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 
ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS, 





BENCH CASTINGS 
from benches of one to six Retorts each, 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description. 


FLOYD’S PATENT 
MALLEABLE RETORT (LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 


SELLER’S CEMENT 
for stapping leaks in Retorts, 
GAS GOVERNORS, 
and everything connected with well regulated Gas Works, at 
low price, and in complete order. 
N.B.—_STOP VALVES from three to thirty inches— 
at very low prices, 


SILAS C, HERRING, JAMES B. PLOYD. 





Patent Anti-Freezin gz 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIO. | 

, WoosTER, OHIO 

Jan. 2%, 1871. | 

J. W. GRAHAM, 

Dear Sir: Yours of 

the 14th inst at hand. 

In reply I would say 

that we have tested the 

six anti-freezing Lamp 

Posts purchased from 
you, and find them to 
be all as you represent- 

ed. Whilst nearly a } 

dozen of our sixty-five } 

Posts were frozen down | 

last month and first of } 
this not one of yours 
was affected by the 
heavy frost. What can 

you sell them at? 

Yours traly, 

Lucas FLATTERY | 

Sec’y W ooster Gas- | 

Light Co. 





Address the Patentee, 
J. W. GRAHAM, } 
Chillicothe, Ohio. 


LUDLOW | 
Valve Manf’g Co., | 


OFFICE AND WORKS 
3S to 954 KRiver Street and 67 to S3 Vail Ave 
TROY, NEW YORK. 

BRASS AND IRON SLIDE VALVES. | 


(Double and Single Gate 4 inch to 36 inch—outside and | 
inside screws, Indicator etc.) for Gas, Water and Steam— | 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO } 


FIRE HYDRANTS. | 


. 29-9 


| 


| 
| 
| 


| 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 














JOHN J. GRIFFIN. 


A. VAN TUYL, AGENT, 
143 Duane Street, N. Y., 
CONTRACTOR AND DEALER 
Cast Iron Pipe 
for Gas, Water, Etc. 


WITH ‘THE 


‘ROBBINS PATENT JOINT.” 


Laying Pipe UNDER WATER a Specialty. 


IN 





The RosBsBINnNS PATENT JOINT is the best and cheapes 


; known method for connecting Gas and Water Mains, and 


believed to be the only absolutely gas-tight joint made. Le 
flections of the Pipe, caused by the settling of the earth 


| the trenches, do not impair nor cause his joint to leak. 


For further information and references address 
398-3m A. VAN TUYL, Agt., 143 Duane Sr., N. \ 


JOHN P. KENNEDY, 


SUCCESSOR TO 


Hoy, Kennedy & Co., 


GAS ENGINEER AND CONTRACTOR 


| For the Erection, Alteration and Extension 


of Gas Works. 
PLANS, SPECIFICATIONS AND ESTIMATES, 
Office 98 Liberty Street. P, O, Box 2,34 


AGENT FOR THE 
ATLANTIC DOCK 


iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 
MANUFACTUWERS Of every kind of Gas Machinery, Retorts 


| Bench Castings, Wrought Iron Work, Multitubular and Air 
| Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
| every equipment complete for large or small Works, Gas- 


nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
Joors and Iron Pivot Blind Windows; Coke Barrows, Fire 


Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Tar 
Valves for Regulating Dip in Hydraulic Mains, Pressure 
Governors for Street Mains, and Compensators for Exhaust 
ers that are unrivalled for unvarying accuracy Steam En- 


| gines, Boilers, Etc,, Etc. 


Post Office Box 2,348. Office 98 Liberty at 


. = 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 
tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 


dwellings, factories, steam-boilers, etc. Chemical Analyses 


| of River; Lake, Spring ana Well-Waters, made by the mcst 


mproved methods, 


Prof. W. makes a speciaity of GaS CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the U.'S Pa'em’ 
Oftfee, and pe -uilarly competer*. N 
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SAMUEL DOWN, President. THOMAS J. EARLE, Secretary. T. C. HOPPER, General Superintendent. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 
Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
Ba" Sole Agents for W. Suaa’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. American Meter Compauy, 
87 Water Street, Cincinnati. 12 West Twenty-sceond Street, New York. 
20 South Canal Street, Chicago. Arch and Twenty-second Street, Philadelphia. 
511 Olivo Street, St. Louis. 48 Washington Street, Boston. 


* 
— 


HARRIS, HEIL™ME & MelIILHENNY. 
Successors to Harris & Brother. 


ESTA BLISILED 1848. 
PRAGUTOAL GaAs WEWER WANVUPAGTUREBRS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all ofher Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a peri vi at 9S Ue ars) and rom Ov) personal supervision of all 
VW ork, we cun guarantee all orders to be executed promptly, and in eve ru respe ct satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME JOHN McILHENNY. 


_—— « S 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s;Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE PeWER and Pressure can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and all apparatus connected with the business. 

All werk guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. (335 ly] HOWARD KIRK, Special Partner. 


~ MURRAY & BAKER, 


CENTENNIAL DRAWINGS. Practical Builders, B. 8, BENSON. 


And Contractors forthe Erection of 
Gas Works, 
. eo ‘ ; ai 
Prospective or Geometrical Drawings | yanuracTURERS OF ALL THE LATEST AND MOST 
of Buildings and Apparatus, suitable for Exhibition Pur- IMPROVED APPARATUS AND TOOLS FOR 
poses. Finest work. Address 


MANUFACTURER OF 





THE MANUFACTURE & DISTRIBU- ee , 
TION OF COAL GAS. Cast Iron Pipes and Fittings, 

8" WORKS AT THE RaILway Depots, 
FORT WAYNE, INDIANA. 


GARDNER BROTHERS, cos Cas and Water Mains. 


We manufacture Bench Castings, Washers, “The Im-| 4)) sizes from 3 to 30 inch cast vertically in 12 feet lengths 
MANUFACTURERS OF mersed Multitubular,” and Atmospheric Condensers, Wet and : . 7 m st 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single Office & Factory 52 East Monument St, 


Clay Gas Retorts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate BALTIMORE, MD. 
. Wood and Iron Trays for Purifiers, Coke and Coal Carts, Aedes é ° 
Reto rt Settings, Wrought Iron Screening Shovels and Castings, and Wrought 
. . Work of every description for Gas-Works, Cc. CSC. oF RORE R . 
Fire Bricks, Etc. 


As Mr. Murray is a Practical Draughtsman, we will furnish 


F. H. MULLER. 
126 East 52nd Street, N. Y. 
AND 


, Manufacturer of 


plans and specifications to parties or associations, or will wait 
Works, Lockport, Westmoreland Co., Pa.) personally upon parties contemplating the construction of G A <a R | J R IN Ee Rs 
Office, 96s Fourth Avenue, new works, or the alteration or extension of old ones Mm > 4lAB 9 
The most satisfactory references can be given, if required | ae a al 
PITTSBURGH, PA. of the experience and commero#a) fairness which character: GAS HEATING AND COOKING APPARATUS. 
‘J. R. SCOTT izes our Gpalings. 
, : We would respectfully invite Western men to call and see | ’ 
Gen’l Agent for New England, lon r patterns and works here. MURRAY & BAKER, | FITTERS PROVING APPARATUS. ETC., 


208 Washington St., Boston. { oa] Fort Wayuc, Indiana, | No. 248 North Eighth Street, Philadelphia. 









































L10 American Gas Light Aournal. Mar. 2, 1876. 





THOMAS T. TASKER Jr. STEPHEN P. M. TASKER. 


MORRIS, TASKER & CO., 


PASCAL IRON WORKS, PHILADELPHIA. 


TASKER ITRON WORKS, NEWCASTLE, DEL. 
Office, Fifth and Tasker Streets, Philadelphia. 
Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse 36 Oliver Street, Boston, Mass, 
Established 1821, 


FOR GAS WORKS MACHINERY, ADDRESS OFFICE. FIFTH AND TASKER STREETS, PHILADH .PHIA, 


Manufacturers and Builders of Gas Works, &c., of al! Descriptions, of the Most Approved Plans, 
WROUGHT LRON ROOF FRAMES —Por Slate, or Corrugated Iron Coverings, with Cast lron Cornice Gutter. lron 
Doors and Frames, Wrought Iron Pivot Blinds, Windows and all kizds of Uastings and Smith Work for Buildings. 
BENCH CASTINGS.—Retorts, and“all Castings and Wrought Iron Work required for Setting them on the Latest Plam 
Tar Gates, Wrought lron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 
& AMAUSTERS,.—Eyiausters and Compensators, By-Passes to pass from 4,000 to 150,000 Cubic feet of Gas per hour, with 
Engines, Governors, Pressure and Vacuum Guages. 
SCRUBBERS — Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
WASHERS.— Cataract and Single and Multitubular Spray Washera 
ONDENSERS.— Single and Multitubular Air and Water Condensers. 
PURIFIERS.— For Purifying from 1,000 to 2,000,000 cubie feet capacity daily, with either wet or dry Lime, or Omide of 
ron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 
CARRIAGES.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS,.—Square and Round Meters of any capacity. 
GAS HOLDERS.—Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspensiun Frames. 
GAS GOVERNORS.—Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also Dry 


Governors with Flexible Diaphragms fur Underground Pipes. 


STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. These 
Valves are proved on both sides, with a heavy Water I’ressure, Flange and Bell Pipes, Fittings and Drips of al) de- 
scriptions. Steam Boilers and Ilot Water Apparatus for Heating Building, and Gas Jloider Tanks. Lamp Posts and 
Lanterns. 


P. Munzinger’s Patent Ash Lime Trays. 
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. In use at the following Gas-Light Companies: 





Pittsburg Gas Company, Pa. 


P New Orleans Gas Company, La. | Augusta Gas-Light Company, Ga. 

: eoples Ges Company, Baltimore. Salem fias-Light Company, Mass. | Huntsville Gas Company, Ga. 

nt Gas-Light Company, Mass. New Britain Gas-Light Company, Conn. | Chattanooga Gas Company Tenn. 
4yon Gas-Light Company, Mass. Rahway Gas-Light Company, N. J- Marfreesboro Gas Company, Tenn. 

we Gas-Light Company, N. Y. | Trenton Gas-Light Company, N. J. | Hagerstown Gas-Light Company, Md. 

= henectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 

ae Gas-Light Company, N. Y. Erie Gas Company, Pa. | Easton Gas Company, Pa. 

Po ; nd Gas Company, N. J. Columbus Gas-Light Company, Ohio, | Uniontown Gas-Light Company, Pa. 

Cu ‘es tas-Light Company, Minn. | Westchester Gas-Light Company, N. Y Coatesville Gas-Light Company, Pa. 

ee ar Gas-Light Company, Md. Santa Cruz Gas Company, Cal. Honston, Gas Company, Texas. 

Rich _ Gity Gas-Light Company, Conn. Lawrence Gas-Light Company, Kansas. Wilkesbarre Gas Company, La. 

MoKees, « Gas Company, Va. Salem Gas Oompany, N. J. Middletown Gas Company, New York. 

Mia —. Gas Company, Pa. Indiana Gas-Light Company, Pa. Washington Gas-Light Company, Pa. 

ee Gas Company, Pa. Peoria Gas Company, IIl. Princeton Gas-Light Company, N. J 

Bi a ewark Gas-Light Company, N. J Montclair Gas Company, N. J. Newark Gas Company, Ohio. 
inghampton (Fas Company, N. J Williamsport Gas Company, Pa. Pontiac Gas-Light Company, Mich. 


Zavesyille Gas Company, Chio Weoster Gas Light Company, Ohio And numerous other Companies, 









